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CHAPTER I. INTRODUCTION
Financing local cooperative elevator associations has been a
topic of concern since the first one was contemplated. One of the
basic problems in this area is that members of the association need to
finance both their own farming operation and the cooperative. Since
capital is a scarce resource, there is a trade-off between these two
uses of funds. This trade-off becomes especially important when
cooperative asset growth is necessary to meet the needs of the member
patrons. Some members may desire growth of the cooperative and support
using member funds to finance the growth, while others may prefer to
have the funds returned to the members for use in their oxm operations.
These two courses of action are in competition for funds since if cash
is paid out to members it is not available to finance growth. The
range over which this competition exists is quite wide since the
association can defer up to 80 percent of allocated patronage from the
current year and can pay off as much or as little of the deferred
patronage from previous years as it desires (if it has sufficient cash),
The method of analysis used in this research allows one to quantify the
trade-offs of such different courses of action that the association
may elect to pursue.
Purpose
The purpose of this research is two-fold. The first objective is
to develop a mathematical model capable of determining the anticipated
annual financial condition of a local multi-enterprise fanners
cooperative elevator that would be forthcoming over the relevant
planning horizon under alternative market and financial conditions that
may be expected to exist. The output of this model will be a financial
condition report of the model elevator for each year of the planning
horizon.
The second objective of this research is to employ the model as a
long range financial planning tool. The model will provide the
anticipated financial condition of the association for the future under
the situations defined by the input. This provides a preview of the
long range effect of a given policy before it is implemented or of a
certain situation before it takes place. By running the model for
several situations, comparisons of the anticipated outcomes can be made
allowing the most desirable course of action to be taken based on the
goals and objectives of the association.
This research will concentrate on three major topics regarding
long range financial planning. The first deals with different levels
of grain volxjme being handled by the association. The second focuses
on the revolving fund and changes in its length, while the third is
concerned with different capital rationing limitations imposed on the
association. By using the model as discussed above, the long range
effect of various situations regarding these topics will be evaluated
and compared.
Procedure
The procedure followed in this research consists of developing a
model capable of generating the desired output and then running this
model for the situations of concern in order to evaluate the financial
effect of these situations over time.
The model will be developed in a linear programming framework.
This provides for some objective function (usually net earnings) to be
optimized within given constraints that specify the business situation
assumed. This model will be multi-period since results of fiscal
changes require several years for major repercussions to occur.
Inputs to the model include the beginning balance sheet of the
association being analyzed, physical coefficients describing the
operation of the association, prices and costs associated with the
operation, legal requirements, and conditions of the situation regarding
volume, length of revolving fund, and capital rationing requirements.
These inputs define completely the parameters of the model. Optimization
of the model then gives a solution consisting of the anticipated
financial condition of the association in each year of the planning
horizon.
These solutions are then the basis for long range financial planning
decisions. They provide the necessary information for quantifying the
trade-offs of different courses of action and allow for the selection
of that alternative that will give the most desirable result.
CHAPTER II. PREVIOUS RESEARCH
This study is concerned with the financial condition of a local
multi-enterprise cooperative elevator association over time. The
combination of four major concepts included in this study (financial,
multi-enterprise, cooperative, and multi-period) make it unique from
most of the research reported up until this time.
There have been many studies which relate to one or more of these
concepts; however, few if any relate to all of them. The following
is a brief review of some of this research.
Single Enterprise Cost Studies
There are many cost studies which have been reported dealing with
any one of the enterprises included in this study. Most of these
were undertaken to determine the cost economies that existed, if any,
for a given enterprise. For example, Halverson [14] found economies
of size in grain elevator operations. Mikes [22] later confirmed this
finding using a statistical cost function. Mueller [25] found economies
of size in feed retailing operations. Rathjen [26] found economies of
size in fertilizer retailing; however, later Huebrock [19] determined
that economies of size do not exist in retailing anhydrous ammonia when
delivery is considered. Anderson [1] studied the structural changes in
farm petroleum retailing and the efficiency of tank wagon delivery.
He found that large plants were economically desirable but that it was
essential that they be utilized to full capacity.
Multi-Enterprise Cost Studies
Two cost studies were carried on at Nebraska using multi-enterprise
models to determine the effect of product diversification in country
elevators. Helgeson [16] determined that there were efficiencies to
be gained from multi—product lines (grain, feed, fertilizer, and
petroleum) but that they were of lesser magnitude than the economies
to be gained from improved plant utilization or single plant expansion.
Later Hopp [18] added anhydrous ammonia and L.P. gas enterprises to
the Helgeson model and obtained similar results. Both of these
studies utilized models that optimized net earnings of the firm in
order to produce more realistic results.
Financing Cooperatives
Dahl [8] studied financial management practices in Wisconsin
local supply cooperatives over a seven year period. His analysis
determined the least cost capital structure for representative
cooperatives based on historical data of 189 cooperatives. He found
that cooperatives weren't operating at the least cost financial mix
and suggested that the total cost of capital would be reduced by
increasing the amounts of debt and permanent capital and decreasing the
amount of deferred patronage since the cost of deferred patronage
(opportunity cost represented by the interest rate paid by farmers on
short term debt) was higher. This action would, however, reduce
liquidity and solvency to a small degree. It was also determined that
total capital costs were higher under a 10 year revolving fund plan
than with a five year plan.
Several other authors have recently criticized financing practices
of United States cooperative associations arguing that excessive use
of revolving fund capital is causing capital costs to be unnecessarily
high. Among these authors are: Fenwick [11]> Griffin [13], Hulbert,
^ [20], and Snider and Roller [31]. Tubbs [32] also points out
that, for expanding farm operations, capital contributions to cooperatives
are often at a large sacrifice to the farm operation.
If these allegations are true (i.e., if cooperatives are using
the revolving fund to extensively) then one very important question
is: "What results come about if the revolving fund is reduced?" This
is one of the questions to be dealt with in this study.
A study of financial growth of local farmer cooperative elevators
was conducted by Coffman and Scott [7] in 1974. This study examined
the financial statements of 121 local Iowa cooperative elevators over
the period 1952-1972. These 121 firms were divided into three groups
based on size of total assets in 1972 and comparisons of growth were
made among groups. The study found that the large size group (firms
with total assets greater than $1,300,000) had grown more than either
the medium size group (total assets between $800,000 and $1,300,000)
or the small size group (total assets of less than $800,000). The study
also reported average annual values of all balance sheet accounts.
Liabilities grew by greater amounts than assets in the study of
Coffman and Scott [7]. This resulted in the current ratio decreasing
and the debt ratio increasing. For the large size group the current
ratio decreased from 3.54 in 1952 to 1.52 in 1972. The debt ratio for
this same period increased from .1719 to .4152.
Table 2.1 is a balance sheet for the average of the large size
group for 1972. This will be used again later for comparison with
the starting balance sheet of the model cooperative developed in this
study.
Table 2,1 Average Balance Sheet for the Large Group In 1972.
Assets
Current $927>500
Investments and Other 315,100
Fixed
Total
711,700
$1,954,300
Liabilities
Current
Long Term
Total
$609,500
306,100
$915,600
Equity
Membership 153,300
Deferred Patronage 623,400
Surplus 262,200
$1,038,700
Total Liabilities
+ Equity
$1,954,300
CHAPTER III. THE CONCEPTUAL MODEL
The model that was developed to generate annual financial
statements for a hypothesized cooperative elevator association is an
application of multi-period linear programming. The model maximizes
discounted net savings subject to various constraints. The constraints
are storage capacity, drying capacity, labor requirements, cash flow
requirements, the demand for or supply of products by member patrons,
and capital rationing.
The local cooperative elevator model used here contains four
departments: grain, feed^fertilizer,and petroleum. Each department
has a specified level of inventory and storage capacity at the beginning
of the computations. The grain department also has a given amoxint of
drying capacity at the initial point in time. The model cooperative
has a general manager with one secretary over the entire operation plus
an assistant manager for each department and a 1/4 time clerk for each
department.
The model represents a cooperative that has a 10 year planning
horizon. Each year is divided into four quarterly periods. Buying
and selling of products, labor requirements, inventory, variable costs,
insurance on both inventory and fixed assets, repairs and maintenance,
property taxes, managerial and clerical salaries, and the cash position
are all determined on a quarterly basis. The model also allows for
hiring labor (in addition to the above mentioned employees), borrowing
short term notes, and changes in passbook savings in each quarter.
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Income from regional cooperatives, net savings, income taxes, patronage,
and value of assets are determined on an annual basis only. The purchase
of grain storage and drying capacity, and the borrowing of long term
debt are allowed on an annual basis as well.
The cooperative is required to maintain a given minimum cash
balance in every quarter. This is to facilitate buying and selling
of products and is constant throughout the year. Short term notes
supplement the quarterly cash position and are constrained by a
requirement that the current ratio (current assets current liabilities)
exceed a given level. Long term liabilities are also constrained in
that the debt ratio (total debt + total assets) is not allowed to
exceed a given level.
Legal requirements for the State of Iowa concerning distribution
of earnings are also included in the model. They will be discussed
in a later section concerning inputs of the model.
Departments
The grain department
The grain department of the model cooperative handles three
commodities: corn, soybeans, and oats. Each of the three crops is
bought at a standard price delivered to the cooperative association.
All grain is sold at a standard price F.O.B. rail or truck at the
cooperative. Soybeans are bought and sold only, but com purchased may
be sold as grain or retailed to farmers through the grind mix operation
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of the feed department. Oats can only be retailed back to farmers
through the feed department.
All grain bought and all grain sold as grain (this excludes corn
and oats used by the feed department) is priced F.O.B. the local
cooperative. In this manner the need to consider assembly, delivery,
or shipping costs in the model is eliminated.
Inventory of soybeans is calculated for any given quarter as
inventory of the previous quarter plus purchases of the current quarter
minus sales of the current quarter. Com inventory is calculated as
inventory of the previous quarter minus corn used by the feed department,
plus purchases of corn, minus sales of corn as grain. Oat inventory
is inventory of the previous quarter, plus purchases of oats, minus
oats used by the feed department. All grain inventories must be greater
than or equal to zero and the sum of grain inventories for any quarter
must be less than or equal to the grain storage capacity of the
cooperative in that year.
All grain activities are handled in units of 1,000 bushels. Thus,
one unit of storage or drying capacity represents 1,000 bushels. Storage
capacity may be purchased in increments of 100 units or 100,000 bushels
and will be available for use in the year following when it was
purchased. The cost of building storage capacity is $1.00 per bushel
including all electrical and distribution equipment and installation.
The model assumes that all corn purchased in the fall quarter
(first quarter) must be dried. This requires adequate drying capacity.
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One unit of quarterly drying capacity will dry one unit of com an
average of five percentage points of moisture. Assuming that the
average amount of drying necessary is five points, there must be a
total quarterly drying capacity of greater than or equal to the volume
of corn purchased in the first quarter. Variable drying costs are
included in the first quarter's variable cost per units of com received,
Also a moisture discount of 10 cents per bushel is subtracted from the
price paid for com in the fall quarter.
Drying capacity can also be purchased for use in the following
year. It is purchased in increments of 1,000,000 bushels or 1,000
units and costs $75,000. This is based on the cost of a 2,000
bushel per hour drying rate which is assumed to be adequate to dry
1,000 units of corn in an average fall quarter.
The feed department
The feed department sells two kinds of feed: complete feeds and
concentrates. The concentrate is purchased in both bag and bulk with
all bag concentrate being sold directly to farmers. Bulk concentrate
is sold directly to farmers but is also used in the grind mix operation.
The model handles all feed purchases and sales as one product.
The unit of feed is comprised of .6075 corn, .0675 oats, .3050 bulk
concentrate, and .02 bag concentrate by weight. This results in a ton
of feed sales being comprised of 21.688 bushels or 1,215 lbs. of com,
3.375 bushels or 135 lbs. of oats, 610 lbs. of bulk concentrate and
40 lbs. of bag concentrate. A unit of feed purchases is defined as
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the amount of commercial feed (concentrate) needed to sell one ton of
feed. This would be 610 lbs. of bulk and 40 lbs. of bag or a total
of 650 lbs. of concentrate.
The unit of feed described above is a result of the following
three assumptions about the nature of the feed department.
1. One ton of complete feed is made up of 1,500 lbs. of grain (150
lbs. of which is oats and 1,350 lbs. is corn) and 500 lbs. of bulk
concentrate.
2. Of the total concentrate handled, 67.5 percent is used in the
grind mix operation and 32.5 percent is sold directly to farmers.
3. Of the concentrate feed sold to farmers, 80 percent is bulk and 20
percent is bag.
Feed sales as described above are handled in one ton units. Since
it is assumed that complete feed is not ground until it is ready to
be delivered, feed inventory consists only of concentrate feed. Thus,
a unit of feed inventory is defined in the same manner as a unit of
feed purchases. A unit of feed sales uses a unit of feed inventory,
21.688 bushel of corn Inventory and 3.375 bushel of oat inventory. The
grain used by the feed department never becomes feed inventory but is
simply taken from grain Inventories as feed sales are made. This
eliminates the need for sales between the two departments. The price
of feed includes the sale price of the grain used giving the association
the same margin on grain used in feed as on grain sold.
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Inventory of feed as defined above requires one unit of feed
storage capacity per unit of inventory. One unit of feed storage
2
capacity consists of .8375 tons of bulk storage tanks and 2.4375 ft of
2
warehouse capacity. This assumes 15 ft of warehouse space is required
per ton of bag feed in inventory.
Inventory of feed for any given quarter is calculated as the feed
inventory of the previous quarter plus units of feed purchased during
the quarter minus units of feed sold during the quarter. Feed inventory
must be maintained above a prescribed safe level to avoid loss of
sales because of stock-outs.
The fertilizer department
The fertilizer department handles anhydrous ammonia, dry nitrogen,
phosphate, and potash. The dry nitrogen, phosphate and potash are
blended according to the specific farmer's needs.
The model handles all four fertilizers as a single product. One
unit (one ton) of this project is comprised of 400 lbs. of anhydrous
ammonia, 268 lbs. of dry nitrogen, 666 lbs. of phosphate, and 666
lbs. of potash. The fractional composition of this one ton unit of
fertilizer is: .200 anhydrous ammonia, ,134 dry nitrogen, .333 phosphate,
and .333 potash.
Each units of inventory of fertilizer requires one unit of fertilizer
storage capacity which is defined as 1,600 lbs. of bulk dry fertilizer
storage and 400 lbs. of anhydrous ammonia storage. Inventory for any
given quarter is defined as the inventory of the previous quarter plus
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purchases during the quarter minus sales during the quarter. Sales of
fertilizer occur only in the fall (first) and spring (third) quarters.
Purchases, however, can be made in any quarter. The coop receives a
three dollar per ton discount on any fertilizer purchased in the summer
and winter quarters.
The petroleum department
The petroleum department of the model has three product lines.
They are gasoline, diesel fuel, and L.P. gas. The model treats these
as one product, a unit of which is comprised of 300 gallons of gasoline,
200 gallons of diesel fuel, and 500 gallons of L.P. gas, giving a total
of 1,000 gallons of petroleum per unit.
One units of petroleum inventory requires one unit of petroleum
storage capacity which is defined as 500 gallons of conventional petroleum
storage tanks and 500 gallons of L.P. gas storage tanks. Inventory
in any given quarter is determined as the inventory of the previous
quarter plus purchases minus sales during the current quarter. Inventory
is required to be maintained above a given level to avoid stock-outs.
Inputs and Assumptions
Time horizon
The proper time horizon to be used in the model should theoretically
be determined by the concept of irrelevance [24]. This concept states
that additional information is irrelevant if the first move can be
determined optimally without it. The proper time horizon is the number
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of periods for which information is relevant. For practical application,
however, the proper time horizon may be considerable less. If the
cost of obtaining relevant information for additional time periods is
greater than the value of the resulting improved first move, the
information should not be obtained.
This model has a 10 year time horizon. After 10 years the value
of information for additional years becomes very small and, furthermore,
the addition of each year adds approximately 75 constraints. Since
the cost of solving linear programming problems increases rapidly as
the number of constraints are increased, from a practical standpoint
10 years is an adequate planning horizon.
Discounting to the present
Under the optimization discussed above the objective function
will contain net dollar flows in each of the 10 years of the planning
horizon. Due to the time value of money, these annual flows do not
have equal weight to the decision maker. They must be discounted
to the present time period at a common rate of discount in order to
be objectively considered.
Under net savings maximization the appropriate discount rate is
the opportunity cost of earnings to the firm. This might be the rate
which the association could earn on investments in firms of similar
risk, or the rate it must pay on borrowed capital. The interest rate
paid on borrowed capital will be used in this research since it
represents the rate the lender is earning on capital being used by
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the association and should represent the return the association could
obtain by investing in another firm of identical risk. Eight
percent is the current rate if capital is obtained through the Bank for
Cooperatives and is the rate that will be used in this research.
Labor, management and clerical requirements
As stated earlier, there is a general manager of the cooperative
association. One secretary is required to fulfill his clerical needs.
Their combined salary is $5,500 per quarter. This is a fixed cost to
the association. There is also an assistant manager and 1/4 time clerk
required for each department. The combined salary of the assistant
manager and clerk of each department of $3,000 per quarter. This is a
fixed cost to the specific department.
Each department requires general labor to accomplish the handling
of products. The amount is based on the volume of product purchased
plus the volume sold during the quarter. All grains require 4.00 hours
of labor per unit purchased and 4.00 hours per unit sold. Feed requires
.25 hours per unit purchased and 1.00 hour per unit sold. Fertilizer
has labor requirements of .25 and 1.00 hour per unit purchased and sold
respectively. The labor requirements for petroleum are 1.00 and 6.00
hours per unit purchased and sold respectively. These requirements
include the labor needed for delivery of feed, fertilizer, and petroleum.
The quarterly labor requirements of the departments are pooled into a
total labor requirement which is satisfied by hiring labor. Labor is
hired on an hourly basis and paid a wage rate of $4.00 per hour. This
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is a cash expense and includes all benefits as well as the associations
contribution to social security. It is assumed that the association
is able to hire as much labor as needed at this rate.
Variable cash expense
Variable cash expense in the model is composed of labor expense,
insurance and property taxes in inventory, and other variable costs.
The other variable costs include such items as: utilities, delivery
costs, variable drying expenses, advertising, office expenses,
professional fees, bad debt loss, rent, grain tax, and other miscellaneous
expenses.
Labor expense is determined by multiplying the hourly wage rate
of $4.00 per hour (this includes payroll taxes and employee benefits)
times the total labor requirement of the association.
Insurance on inventory is determined by multiplying the value of
inventory (cost) for each department times the insurance cost per
dollar value of inventory. For grain and feed inventory the insurance
cost per dollar value is $.0003 assuming reinforced concrete structures.
For fertilizer the cost is $.00138 and for petroleum the cost is $.00095
per dollar value of inventory. These are for three months coverage
since the insurance cost is calculated quarterly. In the second quarter
(winter quarter) a cost of $.03102 per dollar value of inventory is
added for property taxes on inventory. This is based on an average
mill levy of 31.02 with 100 percent assessment. This brings the insurance
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and property taxes In the second quarter to $.03142 for grain and feed*
$.0324 for fertilizer, and $.03197 for petroleum, per dollar value.
Other variable costs in the model do not change by quarter for
any of the departments except grain. The other variable costs for the
feed department are $.25 per ton for buying feed, and $1.75 per ton for
selling feed. For the fertilizer department the other variable costs
of buying and selling fertilizer are $.75 and $4.50 per ton respectively.
These costs are constant throughout the year as are the other variable
costs for the petroleum department, which run $1.25 per unit for buying
and $7.50 per unit for selling petroleum products.
For the grain department the other variable cost of receiving
corn is one cent per bushel or $10.00 per unit in the winter, spring,
and summer quarters. In the fall quarter the corn purchased must be
dried, which raises the other variable costs 7.5 cents per bushel. Thus,
in the fall quarter the other variable cost of receiving com is 8.5
cents per bushel or $85.00 per unit. The other variable cost of
receiving soybeans and oats is $10.00 per unit in each quarter and
the other variable cost of selling both com and soybeans is constant
in each quarter at $10.00 per unit.
The other variable cost given above for selling feed, fertilizer
and petroleum include delivery costs. Feed and fertilizer have an
average delivery cost of $.50 per ton and petroleum costs $6.00 per
1,000 gallon to deliver. The determination of these values is discussed
in the section on delivery.
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Fixed cash expense
Fixed cash expenses in this model include insurance on fixed
assets, property taxes, repairs, and managerial and clerical salaries.
Managerial and clerical salaries are constant in every quarter and are
paid in cash each quarter. Insurance on fixed assets, property taxes,
and repairs are determined as a fraction of the value of fixed assets
and are also paid in cash quarterly. These three expenses may change
from year to year depending on the level of fixed assets.
Insurance on fixed assets average $.002 annually per dollar value
of insurance. Property taxes on assets are $.03102 per dollar of
value based on the average 1973 mill levy of 114.88 at 27 percent
assessment. Repairs are assumed to average three percent of the value
of assets annually. These three costs total to $.06302 per dollar value
of fixed assets annually or $.01575 per dollar value quarterly.
Depreciation
Depreciation of assets in the model is accomplished using the
declining balance method. That is, the book value of all depreciable
assets is reduced by a constant percentage each year. Under this method
all depreciable assets can be lumped into one category without affecting
the total depreciation charge. For this study it is assumed that all
depreciable assets have a useful life of greater than 10 years. Thus,
we can omit replacement of equipment and the capital gains or losses,
along with their tax effects, which are associated with replacement,
since the model has only a 10 year time horizon. Although replacement
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is an important item in the financial planning of an association, it
is a complete topic in itself. We will, therefore, omit it from
consideration in order to simplify the model.
The useful life over which all fixed assets are depreciated in the
model is 20 years. This length of useful life was selected only after
careful observation of the depreciation practices of several cooperative
grain associations in Central Iowa. With a useful life of 20 years,
the annual depreciation rate under the declining balance method of
1.5 times the straight line rate becomes .075. Each year*s depreciation
is then determined by multiplying .075 times the book value of the assets
in that year.
Cash, notes, and savings
Cash flow is one of the most important considerations in financial
analysis. It, therefore, needs close attention. The cash flow position
in this model is determined on a quarterly basis, with the requirement
that at least $100,000 must be kept on hand (cash plus checking account)
to facilitate purchases and meet cash expenses in a timely manner.
Since cash on hand at the end of each quarter must be at least this
minimum level, there is an activity which supplements cash by borrowing
short term notes. These have a maturity of three months and must be
repaid along with the interest due in the next quarter. If the cash
isn't available when a note becomes due, a new note is taken out for
that quarter. Since excess cash has an opportunity cost, provision is
made in the model for cash in excess of the minimum to be invested in
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short term savings at an interest rate corresponding to three month
certificates of deposit. Any savings of this type is recieved as
cash along with interest in the following quarter. In the fourth
quarter savings is not allowed until taxes, cash payments, revolving
fund payments, and any investments are paid. Long term borrowing can
supplement this, however, and excess cash can still be carried into
the first quarter of the next year as savings.
Interest rates for the basic problem are 1.4 percent per quarter
for savings and 2.0 percent for borrowing on short term notes. These
are derived from annual rates of 5.6 percent for three month savings
certificates and the 8.0 percent annual interest rate currently being
charged by the Omaha Bank for Cooperatives on short term borrowing.
As mentioned above short terra borrowing is restricted by a current
ratio requirement. The model requires that the current ratio (current
assets -«• current liabilities) be greater than or equal to 1,25. This
is also consistent with current guidelines of the Bank for Cooperatives
Long term debt
Long term debt is only borrowed at the end of an accounting year.
Interest on it is paid annually on the amount outstanding throughout
that year. Since most long term debt is borrowed for several years
and since this account of cooperative elevators in Iowa increased
every year since 1965 [7], the model will not contain activities for
repayment of long term debt. It will be assumed that any long term
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debt that comes due during the time horizon will be renewed or
refinanced with new long term debt.
As mentioned earlier, long term borrowing is restricted by a
debt ratio (total liabilities + total assets). This is consistent with
current policies of many lending institutions regarding solvency. The
restriction is that the debt ratio must be less than or equal to .4444.
The interest rate on long term liabilities for the model is 8.00
percent and corresponds to the rate currently being used by the Bank
for Cooperatives.
Volume
In order to have a basis for comparison, the basic situation will
be one in which annual volume is constant throughout the time period.
These values will also be the starting point (year zero) for all
situations in which the annual volume changes. Volume in this context
does not necessarily mean the quantity of a particular product handled*
Rather it refers to the maximum amount available to the association due
to farmer supply or demand. For the grain department it is the maximum
quantity of grain supplied by patrons and for the other departments it
is the maximum quantity of product demanded by member patrons.
Since grain supply is seasonal, the volume varies by quarters.
Com volume is based on a total of 1,480 units with 50 percent received
in the fall, 10 percent in the winter, 25 percent in the spring, and
15 percent in the summer. This results in fall volume of 740 units,
winter volume of 370 units, spring volume of 222 units and summer volume
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of 148 units. Soybean volume is based on a total of 500,000 bushels
or 500 units with the percentage received in the fall, winter, spring,
and summer being 60, 15, 15, and 10 percent respectively. Oat volume
totals 20 units, 100 percent of which is received in the summer quarter.
The association can, however, ship in oats in the other three quarters
at a higher price. Corn and soybeans are not shipped in.
Volume of feed is assumed to have no seasonality. Therefore,
the total volume (quantity demanded by farmers) of 10,000 tons is
divided among the four quarters equally, resulting in a quarterly volume
of 2,500 tons.
Fertilizer usage is concentrated in the spring and fall quarters.
The total volume of 5,000 tons is divided into 1,650 tons in the fall
and 3,350 tons in the spring. There are no fertilizer sales during
the winter or summer quarters.
Petroleum usage is also seasonal. About 40 percent of the
petroleum sold is during the fall quarter. The remaining 60 percent
is sold evenly throughout the other three quarters. This results in
the total annual volume of 2,000 units being divided into 800 units
in the fall and 400 units in each of the other three quarters. These
seasonal patterns were obtained from personal interviews with various
cooperative elevator managers in Iowa.
Prices
The past two to three years* prices have been so volatile that any
projections into the future would at best be a wild guess. The prices
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used in this research are, therefore, based on current prices and are
held constant throughout the 10 year horizon. Certain prices such as
for corn vary seasonally throughout the year, but do not vary from
one year to the next in the model.
Concentrate feed purchase prices are constant throughout the year
at $65.10 per unit (recall that a unit of feed purchases is defined as
that quantity needed to sell a unit of feed or 650 lbs.). This is
based on an average cost of $200 per ton for bulk supplement and $205
for bag supplement. Fertilizer purchases cost $158.50 per ton during
the fall and spring quarters. In the summer and winter quarters the
association gets a $3.00 per ton discount lowering the cost to $155.50.
Petroleum is purchased at a constant price in every quarter of $274.00
per 1,000 gallons. All of these prices were detennined from actual
prices quoted by local cooperative elevator managers in Iowa. The
sale price of feed was determined by summing the sale prices of the
components of a unit of feed sales. The sale price of supplement was
determined by adding a gross margin of 15 percent (based on cost) to
the purchase price. This results in concentrate feed selling for $230
per ton for bulk and $235 for bag. The corn and oat components* sale
prices are discussed later. Seasonal fluctuations in these grain
prices are what caused the feed price to vary by quarter. The resulting
sale price of feed for the fall, winter, spring, and summer quarters
is $127.94, $129.71, $131.48, and $131.59 respectively.
The sale price of fertilizer was determined from sale prices given
by cooperative elevator managers and set at $206. This results in a
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30 percent gross margin and is the same for both the fall and spring
quarters. Since no fertilizer sales are made in the model in the winter
and suimner quarters, no sale price needs to be determined.
The sale price of petroleum was also determined from actual sale
prices of the component fuels handled by the petroleum department. The
resulting sale price if $334 per unit and represents a gross margin
of 6.00 cents per gallon.
Com and soybean prices were assumed to fluctuate during each
year but remain constant for any given quarter from one year to the
next. That is, the fall price is the same each year, as is the winter,
spring, or summer price. In any given year, however, the fall, winter,
spring, and summer prices are all different.
The fall purchase prices for com and soybeans were assumed at
$2.20 and $5.20 per bushel respectively. Winter, spring, and summer
prices were determined by adding to the fall price the amount of the
average percentage increase in corn and soybean prices received by
Iowa farmers from the fall quarter to winter, spring, and stimmer
quarters over the period 1962-1971 [12]. For corn this average
percentage increase over fall quarter prices was 3.246 percent to the
winter quarter, 6.44 percent to the spring quarter, and 8.255 percent
to the summer quarter. Applying these percentages to the fall price
of $2.20 gives winter, spring, and summer prices of $2.27, $2.34, and
$2.38 per bushel respectively. For soybeans the average percentage
increase over fall quarter prices was 3.469 percent to winter quarter.
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5.555 percent to spring quarter, and 8.76 percent to summer quarter.
When these percentages are applied to the fall price of $5.20, the
respective winter, spring, and summer prices obtained are $5.38, $5.49,
and $5.66 per bushel.
Oat purchase prices were assumed to be $1.00 per bushel in the
summer quarter and $1,075, $1.15, and $1,225 per bushel in the fall
through spring quarters respectively.
Prices received for grain, for all quarters, were determined by
adding a 6.5 cent per bushel margin to all corn prices, and a 12.5
cent margin to all soybean prices. The price of oats used by the feed
department was determined by adding a 10 cent margin to the cost of
the oats for each quarter. The resulting sale prices are given in
Table 3.1 along with the purchase prices and margins.
Delivery
The model treats all feed, fertilizer, and petroleum sales as if
they were delivered. This is justified by the assumption that a
discount equal to the delivery cost is given for any feed, fertilizer
or petroleum that is picked up at the association by che farmer.
All delivery costs are assumed variable in the context of the
planning horizon. Since delivery trucks have a relatively short life
compared to the 10 year horizon all delivery expense will be considered
variable expense and included in the variable cost of selling the product.
This eliminates the need for determining depreciation of trucks, their
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Table 3.1. Grain Prices by Quarter (in Dollars)
Quarter Grain Purchase Price Sale Price Margin
Fall Corn 2.000 2.065 .065
Fall Soybeans 5.200 5.325 .125
Fall Oats 1.000 1.100 .100
Winter Com 2.270 2.335 .065
Winter Soybeans 5.380 5.505 .125
Winter Oats 1.075 1.175 .100
Spring Com 2.340 2.405 .065
Spring Soybeans 5.490 5.615 .125
Spring Oats 1.150 1.250 .100
Summer Corn 2.380 2.445 .065
Suinmer Soybeans 5.660 5.785 .125
SuTinner Oats 1.225 1.325 .100
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book value or the amount of investment required to replace the delivery
trucks.
The model assumes a trade area with a radius of nine miles. Under
the assumptions of unifomn density of customers and a diamond shaped
market, the average length of haul is six miles one way. With a
constant delivery cost for all products of 25 cents per mile, the
average cost per trip is $3.00. Assuming an average load per trip of
six tons each for feed and fertilizer, and 500 gallons for petroleum
gives an average delivery cost of $.50 per ton for feed and fertilizer
and $6.00 per thousand gallon for petroleum.
Patronage from reglonals
The model is constructed under the assumption that all fertilizer,
petroleum, and concentrate feed is purchased from a regional cooperative
and all grain sales are made through a regional grain cooperative
association. The patronage income from the regionals is then determined
by the amount of purchases of inputs and sales of grain. This is
treated as ordinary income by the local cooperative. Twenty percent
of this regional patronage income is received as casn at the end of the
year in which it was earned. The remaining eighty percent remains in
the regional revolving fund for five years whereupon it is paid off in
cash. Thus, in any given year the local association receives cash from
regionals equal to twenty percent of the current years regional
patronage income plus eighty percent of the regional patronage income
earned five years before.
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The revolving fund
The revolving fund of Che association is initially assumed to have
a 10 year payout. That is, patronage deferred in one year is paid
off 10 years later. Under this assumption in a 10 year model the amount
of all deferred patronage to be paid during the planning horizon is
known at the outset. Also the amount deferred during the time period
has no direct effect on the solution. It does have an indirect effect,
however, since the allocated patronage not deferred is paid in cash.
One of the objectives of this study is to determine the effect of
changing the length of the revolving fund. If the length is increased
more capital will be available for use by the association and less will
be returned to the members during the time period studied. If the
length is shortened, the reverse will be true.
Distribution of earnings
Currently under Iowa law regarding cooperatives, and state and
federal tax laws, the distribution of earnings within a local cooperative
association is quite restricted.
The Iowa Code [6] requires that, as long as the surplus account of
the association is less than 30 percent of the sum of stock or member
ship, unpaid patronage dividends, and certificates of indebtedness, at
least 10 percent of net earnings after taxes must be added to surplus.
It also states that at least one percent and no more than five percent
may be placed in an educational fund to be used as the directors see
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fit. For purposes of this research it will be assumed that the
association is always in the condition that surplus is less than
30 percent of other member equity and, therefore, subject to the
restriction that 10 percent of earnings be added to surplus. This
seems to be the typical case and is not surprising since the revolving
fund has been used very extensively for financing cooperatives.
After fixed stock dividends and any income taxes are paid, the
remainder must be allocated to members based on their patronage. Of
this allocated patronage, at least 20 percent must be paid in cash to
qualify for tax exemption of patronage and no more than 20 percent may
be paid in cash as long as there is deferred patronage from preceding
years. Since all earnings not allocated as patronage are subject to
income taxes, the best interests of both the members and the association
itself are served by allocating as much patronage as possible, thus
minimizing income taxes.
The current federal income tax rates for cooperatives are 22
percent on the first $25,000 of taxable income and 48 percent on all
taxable income in excess of $25,000. Iowa state income taxes are 6.00
percent on the first $25,000 of taxable income, 8.00 percent on the
next $75,000 and 10.00 percent on all taxable income in excess of
$100,000. Thus the combined income tax rates are 28 percent on the
first $25,000, 56 percent on the next $75,000 and 58 percent on all
taxable income in excess of $100,000.
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The amount of patronage to be allocated can be determined for
any given tax rate and percentage to surplus and education funds from
the following equations:
(1) T = (E - A)t
(2) S » f(E - T)
(3) E - S + A + T
where T » total tax bill, S « addition to surplus, A « amount to be
allocated as patronage, E « net earnings before taxes, t = marginal tax
rate, f - fraction of earnings after taxes added to surplus and the
educational fund. Solving for A can be accomplished by plugging
equations one and two into equation three as shown below.
E = S + A + T
substituting equation (2) for S
E = f(E-T)+A + T
substituting equation (1) for T
E = f[E - t(E - A)] + A + t(E - A)
solving for A in terms of E gives
A E 1 + ft - t
Assuming the amount placed in the educational fund is three percent
and ten percent must be added to surplus then f in the above calculations
is .13, Substituting this and the income tax rates given above into
equation (4) gives:
A - .828133 E for t = .28
A = .746489 E for t = .56
A = .737587 E for t = .58
33
Only the amount of earnings not allocated as patronage is taxed,
thus the factor .828133 applies to more than $25,000 of net earnings.
Since 1 - .828133 represents the amount of total earnings taxable in
the 28 percent- bracket, the greatest total earnings before taxes an
association can have and remain in this tax bracket is $25,000/(1 -
.828133) or $145,461. Using the same reasoning gives $295,845 as the
additional total earnings before taxes which after patronage of
(.746439)(295,845) or $220,845 is subtracted leaves just $75,000 of
income subject to the .56 tax rate. All earnings in excess of
$441,306 result in .737585 of each dollar being allocated as patronage
and 1 - .737585 or .262415 of these additional earnings subject to
the 58 percent tax rate.
Equation (1) above shows the income tax liability as dependent
on E, A, and t. Since we have found A in terms of E for each t, and
the before tax earnings that correspond to the different tax rates,
we can find T, the total income tax bill, in terms of E only.
T = (E - A)t, thus:
T = E(1 - .828133).28 = .048123 for E ;< $145,461
T = E(1 - .746489).56 = .141966 for $145,461 < E ^ $441,306
T - E(1 - .737585).58 = .152201 for $441,306 < E
The addition to surplus, S, can be found from either equation (2)
or (3) since all the other terms are known in either equation.
As a clarifying example, suppose E • $500,000. A would then equal
(.828133)($145,461) + (.746489)($295,845) + (.737585)($58,694) or
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$384,598. T would equal (.048123)($145,461) + (.141966)($295,845) +
(.152201)($58,694) or $57,933. S would then equal .13($500,000 -
$57,933) or $57,469 by equation (2) and $500,000 - $384,598 - $57,933
or $57,469 by equation (3),
This completes the discussion of inputs and assumptions of the
conceptual model. The following chapter specifies the mathematical
model itself.
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CHAPTER IV. THE MATHEMATICAL MODEL
The general mathematical statement of a linear programming problem
is to maximize some linear objective function, cx, subject to a set of
linear constraints Ax :< b where c is a row vector of objective function
coefficients, x is a column vector of decision variables, A is a
technical coefficient matrix, and b is a column vector of resource
constraints.
The multi-period linear programming model of the local multi-
enterprise cooperative elevator discussed above can be stated in
similar mathematical form. It is:
t
max TT » I ir / (1 + r)
f=l ^
where • NI^ - T^
t t t
NI - E ( £ - (C,,^t * ^ ^ijt^^ijt - ^it^^jt^ijt'
- ^Hie - ^
2
+ Z (P,
h'
- G^) - h^LT^ - dFA^ - a^BDj. - + PI^
4 4 2
))
T^ - 0 if 11^ £ 0
- .2811^ if 0 < 11^ < 25,000
36
« 7000 + .56(11^ - 25,000) if 25,000 < 11^ £ 100,000
^ 49,000 + .58(11^ - 100,000) if 100,000 < 11^
II « NI. - AP.
AP^ « 0 if NI^ £ 0
AP^ = if 0 <NI^ £ 25.000/(1 - a^^.)
AP^ = 25,000aj^^ +a2t^^t 25,000/(1 - <25,000/(1
+ 75,000/(1 - 02^)
AP = 25,000 + 75.000
2t
+ 75.000/(1 - a2j.) < NI^
.72(1 - f
a
It 1 - .28f
44(1 - f
a
2t 1 - .56f
.42(1 - f
'3t 1 - .58f
subject to:
Supply of grain
^hjt < ^\jt
, NI, if 25,000/(1 - a,^)
3t t It
Demand for feed, fertilizer and petroleum
*2jt - °2jt
- %t
Storage capacity
™2jt i
iNa^t i SSC3
1%, 1 ssc^
t-13
Z Ii < BSC. + Z BS,
^ k=l ^h=l -
Turnover of grain
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4 3
j-1
2(SSC^ +
t-1
E BS )
k=l ^
where
IN2Jt = ^«2J - t + 22Jt ~ ^2jt
IN3J, = IN3J _ t ^ " *3jt
= ™AJ - t + %t " ^4jt
^"ijt " - t ^IJt " *ljt "
^"2jt * ^"2j - t ^2jt " "ejt
^"3jt " ^"3j - t ®3jt - ®2^2Jt
Minimum inventory
^''2jt > MI
^%t > MI
^''3Jt > 0
M
rt
> 0
Drying capacity
t-1
< DR + Z BD,
lit - k
'1^2 jt
Labor requirements
4
Cash flow requirement
Chj ^ 1 MC
EC^ ^ MC
where
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Chjj. - Ch^ _ " °ijt^^ijt " •*" "^ijt^^ijt
- (Phjt - °hjt>^3t - "-T-Jt +•'hjt)
^hjt ^ -"It - ^
- - "^t 4- It - + It
EC^ - ch^^ - BS^ - 9^BD - h^LT^ + LT^ ^ ^ + PI^ - CP^ - RP,
CP^ = b^AP^
Capital rationing
(ST^j. + LTj.)/TAj. < R^
where
TA^ - ^i4t^^i4t -h4t^Vt +
4 3
CA « Ch + I C,. IN._ + E c, _In. _ + PB^
Jt jt ^^2 hjt hjt jt
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given the following definitions of subscripts and terms.
subscripts
t - the year of the planning horizon 1-10
j - the quarter of the fiscal year 1-4
i - the department or product, 1 is grain, 2 is feed, 3 is fertilizer,
and 4 is petroleum
h - the grains of the grain department, 1 is com, 2 is soybeans,
and 3 is oats
terms
TT - total discounted net savings over the planning horizon
TT^ - net savings in year t
r " the discount rate
NI^ - net Income in year t
- income taxes paid in year t
- price received for product i in quarter j, year t
^ijt " variable costs per unit of product 1 purchased in quarter
j, year t
- quantity of product i sold in quarter J, year t
- price paid for product i in qiiarter J, year t
- other variable costs per unit of product i purchased in
quarter j, year t
- quantity of product i purchased in quarter j, year t
- the quarterly insurance cost per dollar value of inventory
of product i in year t
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- quarterly Inventory of product 1 In quarter J, year t
P, - the price received for grain h in quarter J, year t
hjt
0, - other variable costs per unit of grain h sold in quarter j,
hjt
year t
- the quantity of grain h sold in quarter j, year t
jht
C, . - the price paid for grain h in quarter j, year t
hjt
q^^^ - other variable costs per unit of grain h purchased in quarter
j, year t
z, . - the quantity of grain h purchased in quarter j, year t
hjt
Vj^^- the quarterly insurance cost plus property taxes per dollar
value of inventory of grain h in year t
- inventory of grain h in quarter j, year t
Mit - quarterly assistant manager and 1/4 time clerk salary of
department i in year t
- quarterly interest rate on short term notes in year t
- short term notes due in quarter j, year t
i^ - quarterly interest rate paid on savings in year t
PB^ - amount of savings maturing in quarter j, year t
1^ - hourly wage rate in year t
- hours of labor hired in quarter j, year t
- quarterly cash expense per dollar of fixed assets in year t
FA^ - dollar value of fixed assets in year t
- combined quarterly salary of the general manager plus his
secretary in year t
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- long term interest rate in year t
LT^ - amount of long term liabilities in year t
d - annual depreciation rate
a^ - cost per unit of drying capacity in year t
- units of drying capacity purchased in year t
3^ - cost per unit of grain storage capacity in year t
BS^ - units of grain storage capacity purchased in year t
PI^ - patronage income earned from regionals in year t
w - fraction of dollar business done with regionals returned as
patronage
11^ - dollars of NI. subject to income taxes in year t
t
allocated as patronage in year t
allocated as patronage for the .28 tax bracket
allocated as patronage for the .56 tax bracket
allocated as patronage for the .58 tax bracket
CP^ - dollar amount of cash patronage in year t
RPj. - dollar amount of the revolving fund paid off in year t
b^ - the fraction of allocated patronage paid in cash in year t
SPj^j ^ - available supply of grain h in quarter j, year t
~ demand for feed in quarter j, year t
- demand for fertilizer in quarter j, year t
*" demand for petroleum in quarter j, year t
SSC^ - starting storage capacity for department i
- grain storage capacity purchased in year k
®1 " ""it® of corn inventory required to sell one unit of feed
AP^ - dollars of NI
- fraction of NI
a2 ~ fraction of NI
dn - fraction of NI
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02 ~ units of oat Inventory required to sell one unit of feed
- minimum feed Inventory for quarter j, year t
- minimum petroleum inventory for quarter j, year t
DR - beginning drying capacity
e^ - hours of labor required to sell one unit of product i
- hours of labor required to buy one unit of product 1
Ch^^ - cash position in quarter j, year t
MC - the minimum cash required to operate the business
EC^ - the ending cash position in year t
- current assets in quarter j, year t
- the minimum current ratio allowable
TA^ - total assets in year t
R^ - the maximum debt ratio allowed
The solution to this linear programming problem gives the resulting
annual financial condition of the model cooperative elevator when
operated under the conditions specified, assuming that maximization of
net savings is the goal of the association.
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CHAPTER V. FINDINGS
As stated in chapter one, the purpose of this research is in part
to project the future financial condition of a given cooperative
association resulting from varied business conditions. This chapter
describes the model used, then presents and discusses a basic situation,
two grain volume variations, two revolving fund variations and two loan
limit variations. Table 5.1 gives the characteristics of the situations
that were examined. The basic situation is situation one and is
presented for purposes of comparison with the other solutions. Situations
four through seven involve the low grain volume increase; situations
eight through 12 involve the high grain volume increase; situations
two, five, six, and nine involve the five year revolving fund variation,
situations three, seven, 10, 11 and 12 involve the current revolving
fund variation; situations six, 11 and 12 involve the reduced current
ratio restriction; and situation 12 involves the reduced debt ratio
restriction. The situations are described thoroughly when discussed.
Throughout this chapter comparisons are made among situations and at
times with findings from the financial growth study by Coffman and
Scott [7].
The Model Association
The cooperative association that the model represents is specified
by the balance sheet in Table 5.2. It gives the financial starting
point for all situations dealt with in this research.
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Table 5.1, Characteristics of Situations for Which the Model was Run
Situation
Number
Volume
Alternative
Revolving
Fund
Alternative
Current
Ratio
Restriction
Debt
Ratio
Restriction
1 Basic 10 year 1.25 .4444
2 Basle 5 year 1.25 .4444
3 Basic Current 1-25 .4444
4 Low 10 year 1.25 .4444
5 Low 5 year 1.25 .4444
6 Low 5 year 1.00 .4444
7 Low Current 1.25 .4444
8 High 10 year 1.25 .4444
9 High 5 year 1.25 .4444
10 High Current 1.25 .4444
11 High Current 1.00 .4444
12 High Current 1.00 1.00
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Table 3.2. Original Balance Sheet on August 31
Assets
Current
Cash
Investments
Inventory
Total
$100,000
207,057
292,9A3
$600,000 Equity
Equity In Reglonals 350,000
Fixed
Total
1,550,000
$2,500,000
Liabilities
Current
Long Term
Total
Membership
Deferred Patronage
Surplus
Total
Total Liabilities
+ Equity
$200,000
700,000
$900,000
$ 200,000
1,000,000
400,000
$1,600,000
$2,500,000
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The model association represents a relatively large cooperative
elevator. Comparing the balance sheet of this model cooperative with
the average balance sheet of the large size group in the Coffman and
Scott [7] financial growth study (Table 2.1) reveals this. For
example, the total assets of the model association are $2,500,000
while the large size group average is $1,954,300. Similar differences
are seen in the liability and equity account,
Although the model was constructed larger than the large size
group average of the Coffman and Scott [7] study for 1972, the model
is not unrealistic. The largest firm in the large size grot^ had total
assets in 1972 of $4,817,400. There would have also certainly been
continued growth by the firms included in that large size group between
1972 and the present. Thus, the model association does represent the
size of relatively large associations serving Iowa.
Since the fiscal year for the model ends August 31, the balance
sheet necessarily gives a picture of the time of the year when the
grain inventory is the lowest. This should be recognized in any
comparisons that are made with actual cooperatives.
At the initial starting point the association has 1,000,000 bushels
of grain storage capacity, 800,000 bushels of quarterly drying capacity,
100 ton of feed storage capacity, 2,400 ton of fertilizer storage
capacity, and 100,000 gallons of petroleum storage capacity. Beginning
inventory consists of 11,562,51 bushels of oats, 81.25 ton of feed,
1,650 ton of fertilizer and 50,000 gallons of petroleum.
47
Basic Situation
At the beginning of the period the association has a $1,000,000
revolving fund (deferred patronage). Under the basic situation this Is
paid off over the next 10 years in the following amounts; year one,
$64,000; year two, $72,000; year three, $80,000; year four, $88,000;
year five, $96,000; year six, $104,000; year seven, $112,000; year
eight, $120,000; year nine, $128,000; and year 10, $136,000. These
correspond to the amounts that were deferred in the 10 years preceding
the initial time period. At the end of the 10 year planning horizon
the revolving fund will contain only the amounts of patronage deferred
in years one through 10,
The basic situation is characterized by the assumption that annual
grain supply and feed, fertilizer, and petroleum demands are constant
throughout the 10 year period. Thus, annual volume available to the
association is constant. In this situation there is adequate drying
and storage capacities; therefore, no new facility financing is needed.
The solution to the basic situation results in all grain available
being bought, and feed, fertilizer, and petroleum sold in quantities
equal to the limits Imposed by the demand for every quarter. Since these
are equal for all years the gross income is constant for all years.
However, since no new facilities are purchased (resulting in decreased
depreciation and cash expenses associated wtih fixed assets) and since
cash is generated through operations (resulting in increased investments
and decreased borrowing), net savings increases throughout the time
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horizon from $200,451 in year one to $407,491 in year 10 (Table A.l)
or an average of $23,004 per year. This increase is considerably
greater in absolute terms than the $4,700 observed by Coffman and
Scott [7] for the large size group; however, in percentage terms the
large size group increased an average of 13 percent per year while
the model only had an 11 percent average annual increase under the
basic situation. In addition, a firm selected from the large size
group, of similar size to that of the model, displayed an average
annual increase in net savings of $18,800 from 1962-1972. Another
firm of slightly larger size had an annual net savings increase over
the same period of $24,700.
The net savings in year one of $200,451 is 1.56 times the average
1972 net savings of $128,000 for the large firm group. Cash payments
to members in year one was $98,878 or 1.68 times average payments of the
large firm group. These differences compare favorably with the
differences in size discussed above.
Examination of Table A.l reveals several noteworthy items about
the basic solution. The first of these is that the cash account
remains constant at the minimum level of $100,000. Any funds in excess
of this amount are placed in three month investments. These investments
grow from $207,057 at the beginning of the period to $1,985,733 at the
end of the 10 year period. This happens because repayment of debt is
not allowed and increasing net savings generate a net cash flow since
only 20 percent of current patronage is paid in cash and the amount
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retired from the revolving fund is less than the amount of current
patronage deferred. Also, since volume remains constant, capacity
increases are not required, thus, net savings are used for investments
rather then to purchase fixed assets.
Ending inventory remains constant up until the last year. In the
fourth quarter of year 10 the firm increases its inventory of feed and
fertilizer to capacity. Feed inventory is increased because the
increase in income from regionals due to larger purchases is greater
than the cost of buying and storing the inventory. Fertilizer inventory
is increased for the same reason plus the fact that its value increases
during the fourth quarter. Petroleum inventory does not increase
since the additional income from regionals is not greater than the
cost of buying and storing the inventory. These inventory adjustments
are a peculiarity of the model and due to the abrupt end of the planning
horizon.
Equity in regional cooperatives grows at a decreasing rate for
the first five years since the volume of business that was done with
regionals in the five years previous to year one of the model was less
than that currently being done but was increasing. Since the regional
cooperative is assumed to have a five year revolving fund plan, equity
in regionals for years six through 10 is determined by the amount of
regional patronage that was deferred in years one through five, which
reduces the account, and the amount of regional patronage deferred in
the current year which increases the account. Since the volume of
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business is constant in this basic solution, the amount taken out of
the revolving fund is equal to the amount put in so the value of this
account remains steady during the last five years. There is a small
Increase in year 10 due to the inventory increase of $120,095. This
results in larger patronage income from regionals and, of course, a
larger amount of patronage deferred. This can be ignored since it
is also a result of the imposition of the fixed time horizon.
Short terra liabilities which begin at $200,000 are paid off in
the first year and none is carried over to any previous year. This,
however, is only the case for the end of the fiscal year. Table B.l
gives current liabilities for the fall quarter of each year for the
basic solution. It shows current liabilities increasing for the first
three years and then declining throughout the remaining seven years.
This happens because of the restriction that the current ratio be
greater than or equal to 1.25. The first two years this constraint was
binding. Since the firm didn't have sufficient cash combined with
short term borrowing to store all of the grain it desired in the fall
quarter, it merchandized more grain. By year three cash and short
term investments were built up to the point where enough short term
money could be borrowed to store all the grain desired. By the fourth
year the cash flow had improved to the extent that less short term
borrowing was necessary to finance grain inventory. Short term borrowing
continued throughout the rest of the ten year period but only during
peak purchasing periods.
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Long term liabilities are constant throughout the ten years.
Since there is no necessary purchase of fixed assets and since there
is sufficient cash at the end of each year to meet all necessary cash
payments, the firm has no need for additional long term debt. Although
the association has the ability to pay off its long term debt, it was
not allowed to do so. The rational behind this is that either the
management desires to maintain debt in order to increase leverage or
that there is a penalty for early repayment of the principal.
Although the firm did not retire long term debt it did decrease
its debt ratio through an increase in total assets. The ratio
declined steadily from .360 in year zero to .178 in year 10 (Table B.l).
The decrease in total liabilities of $200,000 from year zero to year
one show the current liabilities being paid off. This is the reason
that total assets decline nearly $100,000 between years zero and one
instead of increasing as in the remaining nine years (Table A,l).
Membership of the model cooperative is held constant at $200,000.
This is only reasonable since the size and share of the market is
assumed fixed. The situation depicted could also represent an association
with closed membership.
Deferred patronage increases from the beginning value of $1,000,000
to $2,133,184 in year 10 (Table A.l), Since the length of the revolving
fund is constant and the current policies regarding the distribution of
earnings are employed, this account should grow at about the same rate
as net savings. This was the case as it grew an average of 12 percent
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per year and net savings grew an average of 11 percent. Surplus grew
from $400,000 to $798,440 or an average of 10 percent per year.
Volume Variation
Although the basic model serves well for comparisons and to show
what might be expected if volumes of grain handled by an association
were to remain at current levels, few if any people expect this to be
the case at least for the next decade. In a 1974 report, Baumel ^
al. [5] projected quantities of com, soybeans, and oats to be marketed
through commercial channels for 1980 and 1985 by county in Iowa under
both low and high export assumptions. From these projections and
the estimated 1972 marketings of the same study, the average annual
percentage increase in marketings for the state of Iowa were determined
for both export alternatives. The low export alternative (henceforth
referred to as low volume alternative) gave average annual percentage
increases of 4.478 for corn and 8.375 for soybeans. The high export
alternative (to be referred to as high volume alternative) gave average
annual increases of 5.724 and 9.914 percent for corn and soybeans
respectively. Oat marketings decreased, but by less than one half of
one percent and was therefore ignored. All percentage increases are
based on the original value.
The basic model was revised to allow the association to purchase
increased volumes of corn and soybeans according to the annual percentage
increases derived above. Solutions were then obtained for the ten year
period under each of the volume alternatives.
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Low volume alternative
Under the low voliame alternative, projected com marketings are
assumed to increase at an average rate of A.478 percent per year and
projected soybean marketings to increase at an average annual percentage
rate of 8.375. Applying these percent increases to the volumes available
to the association in the basic model of 1,480 units of corn and 500
units of soybeans gives average annual increases of 66 units of corn
and 41 units of soybeans. These annual increases are divided among
quarters in the same ratios as the annual volume of the basic model
so as to maintain the equivalent seasonality in marketing. The resulting
quarterly volumes are seen in Table 5.3.
Since annual volume handled by the association is increasing,
new storage and drying capacity need to be purchased. As discussed
earlier, these items must be purchased in multiple unit increments.
In the first year drying capacity is being utilized to near capacity,
thus even with the low volume increase, the association must purchase
additional drying capacity in the first year. Storage capacity in
the basic solution as measured by the turnover rate is only 2.0. Under
the low volume alternative storage capacity need not be purchased until
year two making the new facilities available the third year at which
time the annual volume would exceed the 2.2 turnover restriction. To
satisfy the turnover restriction 100,000 bushel of storage capacity must
be purchased in years two, four, six and eight.
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The solution to the low volume alternative differs from the basic
solution (constant volume) in several respects. Comparing the annual
financial condition resulting from the low volume solution as seen in
Table A.2 with Table A.l reveals most of these differences. First of
all, short term investments at the end of the time period are smaller
under the low volume situation. This is due to the cash outflow
necessary to make capacity purchases. Equity in regionals is greater
in every year under this alternative since the volume of grain
business going through regionals in increasing. Fixed assets, although
still declining over the period due to depreciation, do not fall as far
since $475,000 of fixed assets were purchased over the 10 years.
Although beginning short term liabilities of $200,000 are paid off
in the first year and none is carried over from year to year, fall
quarter current liabilities are greater than for the basic model in
every year (Tables B,2 and B.l). Also the current ratio is lower under
the low volume alternative in every year even though fall quarter
current assets are larger. The 1.25 current ratio constraint is binding
in the first three years and only recovers to 1.791 b> year 10 as
opposed to 3.638 for the basic situation. By the last year current
assets have reached 4.8 million dollars in the fall quarter and
current liabilities are 2.7 million.
Long term liabilities increased in year one due to the purchase of
the additional drying capacity and the need for more permanent working
capital. In following years, however, the model elected to finance
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storage capacity purchases with its own capital and to use short
term borrowing to a greater extent to finance inventory.
Even though long term liabilities renained constant after year
one, and total assets grew faster than in the basic situation, the debt
ratio remained higher throughout the period (Tables B.2 and B.l).
This shows that even though the association didn't borrow directly to
finance capacity purchases, the fraction of debt financing was greater.
Deferred patronage and surplus, of course, increase more than in
the basic solution since net savings are larger. Annual net savings
increased from $211,9A4 in year on to $476,430 in year 10 (Table A.2).
The yearly increase is less stable than for the basic situation since
depreciation, fixed cash expense, and interest charges fluctuate
with capacity purchases. Cash payments to members also increase more
than in the basic solution since they are partially dependent on the
current years savings.
High volume alternative
Under the high volume alternative, projected com and soybean
marketings increase an average of 4.724 and 9.914 percent per year
respectively. Applied to the annual volume of the initial year the
average annual increase is 85 units for corn and 49 units for soybeans.
The quarterly volumes that result when these annual Increases are
divided among quarters in the same proportion as the basic volume are
seen in Table 5.4.
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The association is required to purchase additional drying capacity
in year one, the same as for the low volume alternative. Storage
capacity, however, must be purchased earlier and more often. To meet
the requirement that the turnover rate not exceed 2.2 the hypothesized
association must purchase 100,000 bushels of storage capacity in
years one, three, four, six, eight, and nine.
The solution to the high volume alternative results in the same
differences from the basic solution as the low volume alternative
only of a greater magnitude. Under this situation short term
investments only reached $1,707,680 (Table A.3), $278,053 less than
for the basic solution. Equity in regionals grew to $924,661, or
$302,611 greater than the basic solution. The ending value of fixed
assets was $1,169,414 for the high volume alternative, while the basic
solution fixed asset value was only $710,802 for the same time period.
This was due to larger asset purchases needed to handle the expanded
volumes.
Due to higher volumes of grain being purchased, current liabilities
in the fall quarter grew faster than was observed for the low volume
alternative. Current assets of the fall quarter also increased more,
reaching $5,450,253 in the fall quarter of year 10. Nevertheless,
the current ratio was lower in every year than either the ratio for
the basic situation or the low volume alternative. The 1.25 current
ratio restriction was binding in the fall quarter of the first four
years and the highest it rose was to 1.570 in the fall quarter of year
10 (Table B,3). Long term liabilities for this alternative increased
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in year one and then remained constant. The increase was $27,025
greater than under the low volume alternative and although total assets
were greater in every year, the high volume alternative resulted in
slightly higher debt ratios than seen for the low volume alternative
(Tables B.3 and B.2).
Deferred patronage in year 10 was $234,609 greater than for the
basic solution and surplus was $73,821 greater. Net savings by year
10 was $479,019 and payments to members were $219,349 in the final year
(Table A.3). This compares with $407,491 and $206,903 for the last
years net savings and cash payments to members respectively for the
basic solution.
Comparing the financial growth of the model under this situation
with that observed for the large size group by Coffman and Scott [7]
brings out some interesting differences. The first of these is that
fixed assets for the model declined instead of increasing. This is
in part due to the high depreciation rate used (.075) and the fact
that new fixed assets were bought at constant prices over the time
period. If a longer life is used to depreciate fixed assets (50 years
instead of 20 years) and a six percent annual construction cost increase
were assumed, then, instead of fixed assets of the model decreasing an
average of $38,058 per year, they would have increased an average of
$37,486 per year. This would compare with the historical trend for the
large size group of the Coffman and Scott study [7] of $29,200. This
is still a relatively small difference in comparison to other accounts
(Table 5.5) and is the result of requiring fixed asset purchases by
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Table 5.5. Annual Increase In Financial Accounts for the High Volume
Variation Compared to Historical Trends
Model Historical Trend Model r Historical
Assets
Current 162,071 33,800 4.8
Intermediate 57,466 12,600 4.6
Fixed^ 37,486 29,200 1.3
Liabilities
Current^ 90,062 22,800 4.0
Long Term 10,473 14,300 0,7
Equity
Membership 0 6,200 -
Deferred Patronage 136,779 23,100 5.9
Surplus 44,226 10,900 4.1
The value of fixed assets for the model was obtained using a 3
percent depreciation rate and a construction cost increase of 6 percent
annually.
^Current liabilities for the model represents the average of fall
and winter quarter current liabilities.
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the grain department only. If the other departments were required to
replace, or purchase additional, fixed assets the difference would
be considerably larger. This is, however, beyond the scope of this
study and will need to be considered by future researchers.
Another difference between the financial growth of the model
association of this situation and the historical trend is that long
term liabilities do not increase as much in the model (Table 5.5).
This again is due to the departments other than grain not purchasing
new facilities and hence not requiring long term financing.
Membership in the model is held constant throughout the period.
This is in contrast to a small amount of growth found in the historical
financial data. However, the model cooperative was not constructed
under the assumption that it was acquiring new members. If desired,
one could increase the membership account on this assumption. However,
it would then be necessary to adjust either the market size or its
density.
Growth in all of the other balance sheets accounts are in relatively
the same proportions to that of historical trends as seen in Table 5.5.
The ratios of average annual increase of these accounts for the model
divided by the historical trend of the same account all lie between
4.0 and 6.0. These ratios may seem high when the size of the model
association is only about twice as large at the start as the average for
the large firm groups in 1972. However, two points of the Coffman
and Scott study [7] should be kept in mind. First the larger the firm
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the faster it grows even in percentage terns and, second, the
historical data indicate that the financial accounts of cooperatives
are growing at increasing rates. These observations would tend to
justify the ratios given above.
Revolving Fund Variation
There has often been discussion of how extensively cooperative
associations should be financed with deferred patronage. One of the
objectives of this research is to determine the effect over time on
the financial condition of an association if it were to change the
length of its revolving fund. This section presents the results of
two alternative policies regarding length of the revolving fund.
The first is to pay off two years deferred patronage for each of
five years at which time the 10 year revolving fund would be reduced
to five years. The second alternative is to pay off two year's
patronage each year for 10 years at which time the association
would be current.
The model was revised to incorporate these variations in the
revolving fund. The alternative which reduces the length of deferred
patronage to five years is called revolving variation A and the alternative
of becoming current in 10 years is revolving variation B. The model
was run for alternative A under the basic, low volume alternative, and
high volume alternative. These are situations two, five, and nine
respectively (Table 5.1). Alternative B was also run on the basic,
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low volume,and high volume alternative situations; situations three,
seven and 10 respectively. These solutions are now discussed.
Revolving variation A
Under revolving variation A the model association pays off
$136,000 of the deferred patronage in year one, $168,000 in year two,
$200,000 in year three, $232,000 in year four, and $264,000 in year
five. In years six through 10 the amounts deferred from years one
through five are paid. At the end of the horizon the revolving fund
contains only the patronage deferred in years six through 10.
Table A.4 gives the financial condition of the model association
under revolving variation A of the basic model. Comparing this condition
with that of the basic situation in Table A.l shows the effect of
revolving variation A. The change affected the amount of short term
investments carried, the amount of long term dept, and net savings and
hence surplus, deferred patronage, and cash payments to members. The
current and debt ratios were also affected. The degree to which this
revolving variation affected these items can be seen by comparing year
10 values for the two situations. Short term Investments in the
ending period were $1,025,111 or $960,622 less than under the 10 year
revolving fund. Long term debt was increased in year one to $803,257
where it remained, $103,257 greater than with the 10 year plan. Deferred
patronage was reduced to $829,313 in year five upon attaining the five
year revolving period, but had increased to $1,106,222 by year 10. This
compares with $2,133,184 under the 10 year plan. Surplus was only
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$36,923 less in year 10 under the five year plan. This is due to the
slightly decreased net savings. Net savings in year 10 was $353,528
or $53»963 less under the five year plan while discounted net savings
over the period was $163,473 less at $1,797,023. Payments to members
in year 10 were $42,177 greater under the five year plan; however,
discounted payments over the period were $558,956 greater at $1,537,207.
As a result of increased long term liabilities and lower total
assets (resulting from lower investments) the debt ratio was higher under
the five year plan. There was never excessive risk though since the
highest it went was to .313 in year five and had declined to .268 by
year 10, The current ratio was considerably lower under this situation;
however, the 1.25 restriction was only binding in the fall quarter for
the first three years and had been binding in the first two years
under the 10 year plan. Current assets remained identical in the two
situations; however, more short term money was borrowed under
revolving variation A causing the lower current ratio. By year 10 the
fall quarter current ratio had reached a fairly respectable 1.821
(Table B.4).
The solutions to the situations of revolving variation A on the
low and high volume increases give results similar to that observed
for the basic situation (Tables A.5 and A.6). Comparing the differences
which result from this decrease in the length of the revolving fund for
low and high volume increases with those discussed above for the basic
volume reveals that the basic situation is the most desirable position
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to be in under revolving variation A. This is indicated by the
observation that under revolving variation A the debt ratio in year
10 increased by a lesser amount for the basic volume situation than
for either the low or high volume increases (Table 5.6). Another
supporting observation is that revolving variation A causes the
current ratio to be binding for more additional years for low and
high volume situations than for the basic situation (Table 5.6). The
reason that the basic situation is superior to the volume Increase
variation is that there is no cash outflow necessary for purchase of
fixed assets. Thus, the association is in a better financial position
to handle the larger cash payments necessary to achieve the five year
revolving fund. This is supported by the fact that short term
investments decreased by more and long term liabilities increased
by less for the basic volume than for either the low or high volume
increase under revolving variation A when compared to the original 10
year revolving fund plan (Table 5.6).
Both the low and high volume increase situations result in long
term borrowing through year four under revolving variation A. With
the low volume increase a total of $414,444 had been borrowed by this
time bringing long term liabilities to $1,114,444 (Table A.5). The
high volume increase situation has $1,287,568 of long term debt by
year four (Table A.6). The debt ratio under revolving variation A of
the basic situation declined throughout the period reaching a low of
.268 in year 10 (Table B.4). For the low volume increase situation the
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Table 5.6. Changes Caused by Decreasing the Revolving Fund to Five
Years Under all Three Volume Situations.
Item
Decrease in short
term investments
(year 10)
Increase in long
term liabilities
(year 10)
Increase in debt
ratio (year 10)
Additional years
the 1.25 current
ratio restriction
is binding
Basic Volume
Situation
$960,622
$103,257
.090
Low Volume
Situation
$890,945
$236,730
.119
High Volume
Situation
$746,844
$646,049
.146
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debt ratio jumped to ,401 in year one. By year six it was still at
.385 and had only declined to ,322 by year 10 (Table B.5), For the
high volume increase situation the ratio reached the ,444 limit in
year one, was still above .400 in year seven and only declined to .354
in year 10 (Table B.6). These ratios for the low volume increase
situation and especially the high volume increase situation represent
considerable financial risk. However, by the end of the time horizon
the ratio is less than at the beginning point indicating that the
association is able to achieve the five year revolving fund and return
to the same if not a lower degree of financial risk by the end of
the planning horizon.
Revolving variation B
Under revolving variation B the model association pays off the
$1,000,000 that is in the deferred patronage account at the beginning
point in the same amounts as under revolving variation A, However,
the patronage that is deferred in years one and two is paid in year six
and that deferred in years three and four is paid in year seven. The
patronage deferred in years five and six is paid out in year eight.
In year nine the patronage that is deferred in years seven and eight
is paid out, and in year 10 the association pays deferred patronage
from year nine and all patronage from year 10. Thus, at the end of
the 10 year planning horizon the association is current with respect
to patronage.
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Table A.7 gives the financial condition under revolving variation
B of the basic model. For the first five years of the planning horizon
the values of all accounts are identical to that obtained under
revolving variation A (Table A.4). This would be expected since the
situations are identical to this point. Beyond year five short term
investments reach a maximum, begin declining, and are depleted by
year 10. Cash payments to members continue to increase, since two
years deferred patronage is still being paid, and the deferred patronage
account continues to decline. In year 10 the association has achieved
a current position with respect to patronage. Comparing this ending
financial condition with that for the basic volume situation under
revolving variation A (Table A.4) reveals that in order to go current
short term investments are reduced $1,025,111 to zero, long term
liabilities are increased $50,032, net savings for year 10 are
reduced $4,682, and surplus is reduced $13,833. Going current also
caused the fall quarter current ratio restriction to become binding in
year 10, This is in contrast to the 1.821 that was reached by year
10 under revolving variation A, Also the debt ratio by year 10 was
.389 for revolving variation B which is .121 greater than for revolving
variation A (Tables B.7 and B.4). All of these things are a result of
the increased need for funds to make the cash payments to members that
are required in order to achieve the current status.
The need for cash becomes progressively greater as you move from
the basic volume situation to the low volume increase situation and to
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the high volume increase situation. In fact, under the high volume
increase situation the cash requirements are so large that a solution
is impossible. That is the model was not able to generate sufficient
cash to achieve revolving variation B,
The low volume increase situation can achieve a current patronage
plan by year 10, however, not without some major financial changes.
Table A.8 gives the financial condition under this situation.
Examination of this table shows that investments are depleted sooner
than for the same situation only with the basic volume. Also, inventory
is decreased to $19,064 in year 10. Long term liabilities is $82,269
less than for the low volume situation under revolving variation A.
This is due to the decline in total assets which resulted in the debt
ratio restriction becoming binding, thus limiting the amount of
borrowing that was possible (Tables B.5 and B.8). Further inspection
of Table B.S shows that the lowest value of the debt ratio was ,365 in
year four. Thus, considerable financial risk was incurred throughout
the period.
In addition to relatively high debt ratios throughout the planning
horizon the current ratio in the fall quarter was binding in every
year for the low volume situation (Table B.S). This compares with the
ratio being binding in five years under the same volume and revolving
variation A, and binding in only three years for the basic volume situation
under revolving variation B (Tables B.5 and B.7). Hence from a
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liquidity standpoint, also, the low volume increase situation runs
into difficulty in reaching the current patronage position.
Loan Limit Variation
Since the restrictions on the current and debt ratio were often
binding under the revolving fund variations and in one case even
caused a solution to be impossible, two variations in the loan limits
were examined. Loan limit A involves reducing the current ratio
requirement from 1.25 to 1.00« Thus, borrowing to finance inventory
is essentially unlimited. Loan limit B also has a current ratio require
ment of 1.00 but also increases the maximum allowable debt ratio from
.444 to 1.00 (total liabilities = total assets). Three situations
were examined under these loan limit variations. They are situation
six, which is the low volume increase situation with revolving variation
A under loan limit A; situation 11, which modifies the high volume
increase situation and revolving variation B by loan limit A; and
situation 12, in which the high volxime increase situation and revolving
variation B is placed under loan limit B.
Loan limit A
Lowering the current ratio restriction from 1,25 to 1,00 does
not drastically affect the financial condition of the model association.
Under the low volume increase situation and revolving variation A this
action increases net savings to $425,209 in year 10 (Table A.9), This
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is only an increase of 1.6 percent. Total discounted net savings for
the entire period is increased only 2,0 percent or $40,981 to $2,006,417
The reduction in the current ratio restriction resulted in the
current ratio falling to a low of 1.022 in year three and only
returning to 1.246 by year 10 (Table B.9). Under the same situation
with the 1.25 current ratio restriction, the current ratio declines
to 1.25 (the minimum allowed) and rose to 1.385 by year 10 (Table B,5).
The difference between the ratios for the two situations in year 10 is
.139 or a decrease of 10.0 percent due to lowering the current ratio
restriction. This degree of liquidity loss is a considerable price to
pay for the small increase in net savings.
The increase in net savings is, however, not the only benefit
of the lower current ratio restriction. Under the lower restriction
the association was able to improve its debt ratio. The debt ratio
in year 10 was only .227 (Table B.9) or .095 less than for the
situation with the 1,25 current ratio restriction. This happens because
the model could borrow more short term notes, under the lower current
ratio restriction, and therefore did not have a borrow long term debt
early in the period and hold as investments to provide cash when the
1.25 current ratio restriction became binding.
When loan limit A was applied to the high volume increase situation
under revolving variation B, the model was able to meet its cash
requirements through Increased short term borrowing, thus a solution
was possible. The solution, although optimal under the conditions,
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was not a preferred strategy, since beginning in year five all of the
grain available was not purchased even though storage capacity was
available. This continued throughout the time horizon. The reason
that the model did not buy all of the grain available to it was because
funds were not available. The cash requirements needed to make cash
payments to members were so large that sufficient funds were not
available to buy all the grain available even with the lower current
ratio restriction since long term liabilities were still constrained
by the .444 debt ratio.
Loan limit B
Increasing the debt ratio restriction from .444 to 1.00 is an
extreme situation. This would allow for all assets to be financed
by debt. It does not allow unlimited borrowing unless all of the money
borrowed is used to purchase assets.
The reason for considering this loan limit variation is to allow
the model to reach a feasible solution. Recall that for the high
volume, revolving variation B situation a solution was not possible.
Also that the high volume, revolving variation B loan limit A situation
was not preferred since the association did not handle all of the
grain available even though the physical capacity was available.
Loan limit B allows the association to borrow sufficient funds to
accomplish revolving variation B with the high volume situation. The
resulting financial condition is seen in Table A.10. This table shows
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that in the first seven years a good deal of the cash requirements
were met through inventory manipulation. In year eight $155,0A2
of short term borrowing was needed and in year nine both short and long
term borrowing was necessary. Inventory was built back up to the
starting $292,943 level in this year and in the final year was increased
to $413,038 the same as in previous situations where funds were not
short. By year 10 long term liabilities stood at $1,322,068 and the
debt ratio was at .630 (Table B.IO). This is the highest value for
the time period and is the only one that exceeds .500 substantially.
The current ratio reached 1.003 in the fall quarter of year nine and
1.000 in the fall quarter of year 10. This was caused by the increases
in inventory for those years and is again a result of the fixed
planning horizon.
Although the model was able to go current in patronage under the
situation the low current ratios and high debt ratios that resulted
make it unwide for an association to choose these strategies due to
the associated low liquidity and high financial risk.
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CHAPTER VI. SUMMARY
The purpose of evaluating various situations of growth in volume,
changes in the length of the revolving fund, and changes in capital
rationing restrictions was to provide insights for financing local
multi-enterprise farmers cooperative elevator associations. The
findings from the various situations examined were presented in Chapter
Five. A brief summary of those findings and their in^lications is now
given.
Growth in Volume
The need for financing resulting from growth in volume being
handled is two-fold. Increased volumes of grain being bought requires
short term financing, and the purchase of facilities needed to handle
that increased volume requires long terra financing. It was found that,
when the volume of grain being handled is increased according to
projected growth in marketings of grain in Iowa (with the feed,
fertilizer, and petroleum departments operated at constant volumes),
the model association is able to handle most of the long term
financing internally but relies heavily on short terra notes
to finance inventory, especially in the fall quarter. For example,
where the high grain volume increase was assumed (Table A.3), there
were increased long term liabilities of only $104,739 over the 10 year
period, but fall quarter short term notes increased $1,621,124 between
years one and 10 (Table B.3). It should be kept in mind, however, that
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fixed asset purchases are made only for the grain department, since
that is the primary concern of this research. Requiring the other
departments to either replace fixed assets or purchase additional
facilities under increased volume projections would generate a need for
more outside long terra financing. In general, then, outside capital
can be expected to play an increasing role in financing local
cooperative elevator associations as they grow to meet the expanding
needs of their member patrons.
Revolving Fund Length
Decreasing the revolving fund length to five years under the
conditions of the model is entirely possible under all three volume
situations. It was found, however, that lower risk is incurred (as
measured by the debt ratio - total liabilities + total assets) and a
higher level of liquidity is maintained (as measured by the current
ratio - current assets + current liabilities) under the constant basic
volume than for either of the increasing volume situations. This is
due to the lower cash flow requirements that result from the absence
of fixed asset purchases. Thus, it appears that if the goal of an
association is to shorten the revolving fund it should delay any
expansion plan until this goal is realized.
Going current within the time horizon is possible for the model
association; however, the resulting financial considerations may make
it undesirable from a standpoint of risk. This is discussed for
the three different volume situations in the following paragraphs.
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With the constant basic volume only a moderate amount of risk is
incurred as the debt ratio is only .389 by year 10. The short term
investment's account is depleted and the current ratio is driven to
1.25 indicating a substantial loss in liquidity.
With the low volisne increase situation, short term investments are
depleted, inventory is reduced to nearly the minimum level, and the
current ratio is binding in every fall quarter. The association so
managed is in a poor liquidity position. Also the debt ratio is above
.365 for every year and was at the maximum of .444 in the last two years,
resulting in some financial risk.
In the high volume increase situation, the model cooperative was
unable to meet the high cash requirements of going current under the
original restrictions of the model. There was no feasible way to meet
all constraints and allow the association to go current at the same
time.
The results summarized above indicate that it would be unwise,
from the standpoint of risk and liquidity, for an association to
attempt to become current in its patronage within 10 years. This does
not infer that the goal of current patronage should be discarded. It
only suggests that it be carried out over a longer period of time and
then only after further extensive study of other considerations
and alternatives.
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Capital Rationing
Reducing the current ratio restriction from 1.25 to 1.00 does not
greatly help the model association meet the high cash requirements of
decreasing the length of the revolving fund» This action did increase
net savings slightly and improved the final debt ratio by .095 for the
low volume increase situation under revolving variation A. At the same
time there was a large loss in liquidity as the current ratio fell to
a fall quarter low of 1.022 and was still below 1.25 in the fall
quarter of year 10. For the high volume increase situation under
revolving variation B lowering the current ratio allowed a solution;
however, the model was still unable to handle all of the grain available.
Increasing the debt ratio restriction from .444 to 1.00 allowed the
high volume increase situation to handle all the grain available and
reach the current patronage position by year 10. The resulting fall
quarter current ratio for year 10 was 1.000 and the debt ratio was .630.
This outcome dictates that the association cannot reach the current
patronage goal in this time period and maintain prudent risk. As
mentioned above further study would be needed to determine if the
current patronage goal is feasible under a longer time span for any given
association.
Although the computer model used in this research analyzed only
a few situations for a hypothetical association, the model has other
uses. These include various applications to actual situations for
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existing associations as well as further study of the model
cooperative. These are discussed further in Chapter VII.
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CHAPTER VII. RECOMMENDATIONS FOR FURTHER STUDY
The model, discussed in Chapter Three, that was developed to
evaluate the various situations reported in this thesis has several
applications. In fact, through minor revision, nearly any situation
of a local cooperative elevator with four or fewer departments can be
analyzed for up to 10 years. With relative ease, the number of
departments or years can be increased; however, the cost of obtaining
solutions could become quite high if the time period were lengthened
substantially. This chapter suggests several ways in which the model
could be used to complement the work reported in Chapter Five.
The research in this thesis placed major emphasis on the grain
department. The other departments were included to give a more
complete picture of the local cooperative association; however, their
scope of operation was constant for all situations presented. The
next step is to incorporate projected expansion in these departments and
determine the financial implications of growth in all departments
combined. The model developed in this research is capable of handling
this case if the necessary data were available.
Another way in which the model should be utilized to expand on this
research is to evaluate the next 10 years following the final period
of the model. This is done by simply using the ending position of this
research as the starting position and obtaining the solution to the
model. Of particular interest would be the financial condition of the
next 10 years for the revolving fund variation situations. For example.
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comparisons could be made between the resulting 10 years after the
revolving fund length had been reduced to five or zero years, and the
resulting 10 years after the situation for which the revolving fund
was not changed. Also of interest would be the 10 years following the
loan limit variations.
A third extension of this research would be to trace out the
effects over time in the financial condition of the model association
caused by changes in gross margins, input costs, product prices and
capital assets. The effects could be examined both individually
and in total. This could be accomplished quite readily through
parameterization of the various cost coefficients in the model.
Two other areas that were not explored in this research but
that could provide valuable information are to analyze the effect of
changing the length of the cooperative regional revolving fund and to
determine the implications of changing policies such as the 20 percent
cash patronage rule. Both of these could be easily handled by the
model.
The most beneficial application of the model would be to use it
for doing case studies of actual cooperative associations. Physical
coefficients for their own particular situation could be used with
their expectations of prices and volumes, and their unique policies and
constraints as inputs for the model. The solution would generate the
financial condition they could expect to result over the next 10 years
if the particular conditions that were imposed were to come about. This
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would be an invaluable tool for planning the financial direction of an
association in that it would allow for rapid computation of a variety
of budget situations. These budgets would be very beneficial in
explaining the capital needs of the association to the Board of
Directors and member patrons. They could also be useful in discussion
with bank loan officers when securing credit or financing.
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APPENDIX A
Table A. l. Annual Financial Condition of the Model Association Under 
Assumptions of No Growth in Volume, a 10 Year Revolving 
Fund, a Minimum Current Ratio of 1.25, and a Maximum Debt 
Ratio of .4444 (in dollars) 
End of Equity in Fixed Short Term 
Year Cash Investments Inventory Regionals Assets Liabilities 
0 100,000 207,057 292,943 350,000 1,550,000 200,000 
1 100,000 121,391 292,943 453,487 1,433,750 o . 
2 100,000 266,166 292,943 532,289 1,326,218 0 
3 100,000 440,241 292,943 586,320 1,226,752 0 
4 100,000 641,523 292,943 615,352 1,134,745 0 
5 100,000 871, 047 292, 943 619,384 1,049,639 0 
6 100,000 1,108,407 292,943 619,929 970,916 0 
7 100,000 1,350,628 292,943 620,160 898,098 0 
8 100,000 1,597,704 292,943 620,161 830,740 0 
9 100,000 1,849,496 292,943 620,161 768,435 0 
10 100,000 1,985,733 413, 038 622,050 710, 802 0 
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Long Term Deferred Net Cash Payments
Liabilities Membership Patronage Surplus Savings to Members
700,000 200,000 1,000,000 400,000
700.000 200,000 1,075,514 426,058 200,451 98,878
700,000 200,000 1,161,963 455,654 227,657 111,612
700,000 200.000 1,257,765 488,490 252,589 123,950
700,000 200,000 1,360,455 524,108 273,980 135,672
700,000 200,000 1,470,433 562,581 295.945 147,494
700,000 200,000 1,588,193 604,002 308,621 159,440
700,000 200,000 1,713,502 648,327 340,960 171,327
700,000 200,000 1,846,051 695,498 362,857 183,137
700,000 200,000 1,985,569 745,466 384,366 194,879
700,000 200,000 2,133,184 798,440 407,451 206,903
Table A.2, Annual Financial Condition of the Model Association Under
Assumptions of Low Growth in Volume, a 10 Year Revolving
Fund, a Minimum Current Ratio of 1.25, and a Maximum Debt
Ratio of .4444 (in dollars)
End of
Year Ca&h Investments Inventory
Equity in
Regionals
Fixed
Assets
Short Term
Liabilities
0 100,000 207,057 292,943 350,000 1,550,000 200,000
1 100,000 227,559 292,943 459,527 1,508,750 0
2 100,000 276,292 292,943 550,687 1,495,593 0
3 100,000 449,915 292,943 623,016 1,383,424 0
4 100,000 555,735 292,943 676,495 1,379,667 0
5 100,000 789,258 292,943 711,177 1,276,192 0
6 100,000 741,316 292,943 742,416 1,280,477 0
7 100,000 1,204,560 292,943 773,220 1,184,442 0
8 100,000 1,383,933 292,943 803,939 1,195,608 0
9 100,000 1,674,890 292,943 835,042 1,105,938 0
10 100,000 1,862,721 413,038 867,592 1,022,992 0
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Long Term Deferred Net Cash Payments
Liabilities Membership Patronage Surplus Savings to Members
700,000 200,000 1,000,000 400,000
877,714 200,000 1,083,513 427,552 211,944 100,875
877,714 200,000 1,178,971 458,830 240,601 113,864
877,714 200,000 1,279,108 492,477 258,817 125,034
877,714 200,000 1,396,320 530,807 294,845 139,303
877,714 200,000 1,520,014 571,842 315,652 150,923
877,714 200,000 1,661,706 617,733 353,005 165,422
877,714 200,000 1,810,926 666,524 357,317 177,305
877,714 200,000 1,978,476 720,233 413,146 191,887
877,714 200,000 2,154,145 776,953 436,306 203,917
877,714 200,000 2,349,741 838,889 476,430 218,898
Table A,3. Annual Financial Condition of the Model Association Under
Assumptions of High Growth in Volume, a 10 Year Revolving
Fund, a Minimum Current Ratio of 1.25, and a Maximum Debt
Ratio of .4444 (in dollars)
End of Equity in Fixed Short Term
Year Cash Investments Inventory Regionals Assets Liabilities
0 100.000 207,057 292.943 350,000 1,550,000 200,000
1 100,000 155,334 292,943 460,936 1,608,750 0
2 100,000 295,485 292,943 554,717 1,488,093 0
3 100,000 371,627 292,943 631,325 1,476.486 0
4 100,000 475,189 292,943 690,554 1,465,750 0
5 100,000 707,432 292,943 732,412 1,355,818 0
6 100,000 860,761 292,943 770,864 1,354,132 0
7 100,000 1,127,553 292,943 809.087 1,252,572 0
8 100,000 1,313.188 292,943 846,986 1.258,629 0
9 100,000 1,513.069 292,943 884,879 1,264,232 0
10 100,000 1,707,680 413.038 924,661 1,169,414 0
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Long Term Deferred Net Cash Payments
Liabilities Membership Patronage Surplus Savings to Members
700,000 200.000 1,000,000 400,000
904,739 200,000 1,085,331 427,892 214,556 101,332
904,739 200,000 1,169,447 457,052 224,304 111,028
904,739 200,000 1,275,786 491,856 267,728 126,584
904,739 200,000 1,390,059 529,637 290,622 138,568
904.739 200,000 1,513.282 510,584 314,975 150,805
904,739 200,000 1,657,090 616,871 356,046 165,952
904,739 200,000 1,810,898 666,519 381,907 178,451
904,739 200,000 1,985,468 721,539 423,233 193,642
904,739 200,000 2,170,395 779,988 449.608 206,231
904,739 200,000 2,367,793 842,261 479,019 219,349
Table A.4, Annual Financial Condition of the Model Association Under
Assumptions of No Growth in Volume, Decreasing the Length
of the Revolving Fund to Five Years, a Minimum Current Ratio
of 1.25, and a Maximum Debt Ratio of .4444 (in dollars)
Exid of Equity in Fixed Short Term
Year Cash Investments Inventory Regionals Assets Liabilities
0 100,000 207,057 292,943 350,000 1,550,000 200,000
1 100,000 152,649 292,943 453,487 1,433,750 0
2 100,000 198,208 292,943 532,372 1,326,218 0
3 100,000 243,248 292,943 586,384 1,226,752 0
4 100,000 285,773 292,943 615,409 1,134,745 0
5 100,000 325,447 292,943 619,441 1,049,639 0
6 100,000 496,905 292,943 619,986 970,916 0
7 100,000 662,049 292,943 620,133 898,098 0
8 100,000 824,118 292,943 620,154 830,740 0
9 100,000 985,014 292,943 620,161 768,435 . 0
10 100,000 1,025,111 413,038 622,050 710,802 0
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Long Term
Liabilities Membership
Deferred
Patronage Surplus
Net
Savings
Cash Payments
to Members
700,000 200,000 1,000,000 400,000 - -
803,257 200,000 1,003,514 426,058 200,451 170,878
803,257 200,000 991,324 455,161 233,865 206,952
803,257 200,000 959,497 486,572 241,627 242,043
803,257 200,000 905,747 519,866 256,106 276,562
803,257 200,000 829,313 554,900 269,491 310,891
803,257 200,000 885.955 591,539 281,833 188,553
803,257 200,000 939,352 630,615 300,584 208,111
803.257 200,000 992,706 671,992 318,286 223,554
803,257 200,000 1,047,732 715,564 335,167 236,569
803,257 200,000 1,106,222 761,523 353,528 249,080
Table A.5. Annvial Financial Condition of the Model Association Under
Assumptions of Low Growth in Volume, Decreasing the Length
of the Revolving Fund to Five Years, a Minimum Current Ratio
of 1.25, and a Maximum Debt Ratio of .4444 (in dollars)
End of Equity in Fixed Short Term
Year Cash Investments Inventory Regionals Assets Liabilities
0 100,000 207,057 292,943 350,000 1,550,000 200,000
1 100,000 227,559 292,943 459,527 1,508,750 0
2 100,000 287,917 292,943 550,687 1,495,593 0
3 100,000 332,105 292,943 623,047 1,383,424 0
4 100,000 331,019 292,943 676,493 1,379,667 0
5 100,000 371,586 292,943 711,053 1,276,192 0
6 100,000 447,581 292,943 742,239 1,280,477 0
7 100,000 622,889 292,943 772,998 1,184,442 0
8 100,000 710,656 292,943 803,677 1,195,608 0
9 100,000 894,561 292,943 834,814 1,105,938 0
10 100,000 971,776 413,038 867,485 1,022,992 0
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Long Term Deferred Net Cash Payments
Liabilities Membership Patronage Surplus Savings to Members
700,000 200,000 1,000,000 400,000
949,714 200,000 1,011,513 427,552 211,944 172,878
1,061,421 200,000 1,007,531 458,188 235,658 209,004
061,421 200,000 979,744 490,354 247,433 243,053
114,444 200,000 939,506 526,172 275,519 279,940
114,444 200,000 874,070 563,260 285,293 313,641
114,444 200,000 944,777 604,020 313,533 202,067
114,444 200,000 1,011,677 647,151 331,779 221,747
114,444 200,000 1,093,787 694,654 365,407 235,794
114,444 200,000 1,169,245 744,566 383,937 258,566
114,444 200,000 1,261,889 798,959 418,403 271,366
Table A.6, Annual Financial Condition of the Model Association Under
Assumptions of High Growth in Volume, Decreasing the Length
of the Revolving Fund to Five Years, a Minimum Current Ratio
of 1.25, and a Maximum Debt Ratio of .4444 (in dollars)
End of
Year Cash Investments Inventory
Equity in
Regionals
Fixed
Assets
Short Term
Liabilities
0 100,000 207,057 292,943 350,000 1,550,000 200,000
1 100,000 229,554 292,943 460,936 1,608,750 0
2 100,000 295,485 292,943 554,914 1,488,093 0
3 100,000 358,428 292,943 631,523 1,476,486 0
4 100,000 397,494 292,943 690,748 1,465,750 0
5 100,000 435,496 292,943 732,527 1,355,818 0
6 100,000 509,207 292,943 770,925 1,354,132 0
7 100,000 695,781 292,943 808,900 1,252,572 0
8 100,000 782,304 292,943 846,786 1,258,629 0
9 100,000 877,052 292,943 884,678 1,264,232 0
10 100,000 960,836 413,038 924,538 1,169,414 0
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Long Term Deferred Net Cash Payments
Liabilities Membership Patronage Surplus Savings to Members
700,000 200,000 1,000,000 400,000
1,050,960 200,000 1,013,331 427,892 214,556 173,332
1,074,763 200,000 999,908 456,764 222,094 206,644
1,191,203 200,000 978,125 490,052 256,057 244,554
1,287,568 200,000 934,188 525,179 270,206 279,015
1,287,568 200,000 867,233 561,983 283,110 313,261
1,287,568 200,000 936,774 602,865 314,471 204,049
1,287,568 200,000 1,016,079 646,550 336,038 213,048
1,287,568 200,000 1,097,963 695,132 373,707 243,241
1,287,568 200,000 1,184,850 746,488 395,044 256,801
1,287,568 200,000 1,279,321 800,938 418,845 269,924
Table A«7. Annual Financial Condition of the Model Association Under
Assumptions of No Growth in Volume, Becoming Current in
Patronage Payments by Year 10, a Minimum Current Ratio of
1.25, and a Maximum Debt Ratio of .4444 (in dollars)
End of Equity in Fixed Short Term
Year Cash Investments Inventory Regionals Assets Liabilities
0 100,000 207,057 292,943 350,000 1,550,000 200,000
1 100,000 152,649 292,943 453,487 1,433,750 0
2 100,000 198,208 292,943 532,372 1,326,218 0
3 100,000 248,943 292,943 586,384 1,226,752 0
4 100,000 285,773 292,943 615,409 1,134,745 0
5 100,000 325,447 292,943 619,441 1,049,639 0
6 100,000 341,095 292,943 619,986 970,916 0
7 100,000 308,620 292,943 620,133 898,098 0
8 100,000 239,248 292,943 620,154 830,740 0
9 100,000 190,666 292,943 620,158 768,435 0
10 100,000 0 413,038 622,031 710,802 0
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Long Term Deferred Net Cash Payments
Liabilities Membership Patronage Surplus Savings to Members
700,000 200,000 1,000,000 400,000
803.257 200.000 1,003,514 426,058 200,451 170,878
803,257 200,000 991,324 455,161 223,865 206,952
803,257 200,000 959,497 486,572 241,627 242,043
803,257 200,000 905,747 519,866 256,106 276,562
803,257 200,000 829,313 554,900 269,491 310,891
803,257 200,000 730,144 591,539 281,833 344,363
803,257 200,000 587,025 629,512 292,105 397,249
803,257 200,000 411,440 668,389 299,047 435,756
853,289 200,000 211,098 707,818 303,303 464,215
853,289 200,000 0 747,690 306,708 477,935
Table A.8. Annual Financial Conditions of the Model Association Under
Assumptions of Low Growth in Volume, Becoming Current in
Patronage Payments by Year 10, a Minimum Current Ratio of
1.25, and a Maximum Debt Ratio of .4444 (in dollars)
End of Equity in Fixed Short Term
Year Cash Investments Inventory Regionals Assets Liabilities
0 100,000 207,057 292,943 350,000 1,550,000 200,000
1 100,000 227,559 292,943 459.527 1,508,750 0
2 100,000 255,670 292,943 550,687 1,495,593 0
3 100,000 298,965 292,943 622,961 1,383,424 0
4 100,000 245,211 292,943 676,397 1,379,667 0
5 100,000 283,264 292,943 710,728 1,276,192 0
6 100,000 192,617 292,943 741,679 1,280,447 0
7 100,000 152,469 292,943 771,795 1,184,442 0
8 100,000 232,850 31,419 797,628 1,195.608 0
9 100,000 0 282,825 831,508 1,105,938 137,142
10 100,000 0 19,064 856,625 1,022,992 0
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Long Term Deferred Net Cash Payments
Liabilities Membership Patronage Surplus Savings to Members
700,000 200,000 1,000,000 400,000
949,714 200,000 1,011,513 427,555 211,944 172,878
1,029,175 200,000 1,007,531 458,188 235,658 209,004
1,029,175 200,000 978,918 490,200 246,246 242,846
1,029,175 200,000 938,890 526,057 275,821 279,992
1,029,175 200,000 871,224 562.729 282.088 313.083
1.029,175 200,000 775,503 603,038 310,073 365,484
1,029,175 200.000 628,942 643.532 311,491 417,558
1,029,175 200,000 442,618 685,711 324,455 468,599
1,029,175 200,000 226,025 727,929 324,749 499.124
1,029,175 200,000 0 769,506 319,821 504,269
Table A.9. Annual Financial Condition of the Model Association Under
Assumptions of Low Growth in Volume, Decreasing the Length
of the Revolving Fund to Five Years, a Minimum Current Ratio
of 1.00, and a Maximum Debt Ratio of .4444 (in dollars)
End of Equity in Fixed Short Term
Year Cash Investments Inventory Regionals Assets Liabilities
0 100,000 207,057 292,943 350,000 1,550,000 200,000
1 100,000 0 278,617 459,800 1,508,750 0
2 100,000 0 229,933 550,132 1,495,593 0
3 100,000 0 278,068 623,179 1,383,424 0
4 100,000 0 228,000 675,749 1,379,667 0
5 100,000 0 274,366 711,039 1,276,192 0
6 100,000 55,945 292,943 742,156 1,280,477 0
7 100,000 234,015 292,943 773,636 1,184,442 0
8 100,000 323,863 292,943 803,519 1,195,608 0
9 100,000 509,641 292,943 835,425 1,105,938 0
10 100,000 587,773 413,038 867,300 1,022,992 0
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Long Term Deferred Net Cash Payments
Liabilities Membership Patronage Surplus Savings to Members
700,000 200,000 1,000,000 400,000
700,000 200,000 1,018,339 428,827 221,751 174,584
700,000 200,000 1,015,905 459,752 237,882 209,391
700,000 200,000 992,022 492,648 253,042 244,029
700,000 200,000 954,451 528,963 279.351 280,607
700,000 200,000 894.517 567,079 293,197 315,016
700.000 200,000 962,852 608,671 319,933 210,007
700,000 200,000 1,032,442 652.594 337,868 224,355
700,000 200,000 1,115,020 700,914 371,690 240,791
700,000 200,000 1,192,286 751,661 390,365 262,352
700,000 200,000 1,284,166 806,939 425,209 278,052
Table A.10. Annual Financial Condition of the Model Association Under
Assumptions of High Growth in Volume, Becoming Current in
Patronage Payments by Year 10, a Minimum Current Ratio of
1.00, and a Maximum Debt Ratio of 1.00 (in dollars)
End of Equity in Fixed Short Term
Year Cash Investments Inventory Regionals Assets Liabilities
0 100,000 207,057 292,943 350,000 1,550,000 200,000
1 100,000 0 179,180 459,654 1,608,750 0
2 100,000 0 226,749 554,463 1,488,093 0
3 100,000 0 177,126 630,226 1,476,486 0
4 100,000 0 124,704 688,567 1,465,750 0
5 100,000 0 169,599 731,059 1,355,818 0
6 100,000 0 82,911 769,312 1,354,132 0
7 100,000 0 50,936 805,904 1,252,572 0
8 100,000 0 31,419 844,241 1,258,629 155,042
9 100,000 0 292.943 887,024 1,264,232 426,954
10 100,000 0 413,038 925,980 1,169,414 292,833
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Long Term Deferred Net Cash Payments
Liabilities Membership Patronage Surplus Savings to Members
700,000 200,000 1.000.000 400.000
700,000 200,000 1,018,691 428,893 222,257 174,672
700,000 200,000 1,010,552 458,752 229,686 207,965
700,000 200,000 991,321 492,517 259,725 245,192
700,000 200,000 950.748 528,272 275,038 279,856
700,000 200,000 890,203 566,274 292,319 314,863
700,000 200,000 798,468 607,891 320,134 370,256
700,000 200,000 658,199 651,212 333,234 430,178
700,000 200,000 481,432 697,814 358,478 488,643
913,972 200.000 257,383 745,889 369.803 545.777
1,322,068 200,000 0 793,532 366,482 576,223
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Table B,l, Current and Debt Ratios for the Model Association Under
Assumptions of No Growth in Volume, a 10 Year Revolving
Fund, a Minimum Current Ratio of 1.25, and a Maximum
Debt Ratio of .4444
Current Current Current Total^ Total^ Debt
Year Assets Liabilities Ratio Assets Liabilities Ratio
0 600,000 200,000 3.000 2,500,000 900,000 .360
1 2,289,326 1,831,462 1.250 2,357,532 700,000 .296
2 2,834,976 2,267,982 1.250 2,490,420 700,000 .281
3 3,200,004 2,491,094 1.284 2,635,235 700,000 .265
4 3,200,004 2,313,016 1.383 2,788,802 700,000 .251
5 3,200,004 2,107,467 1.518 2,952,709 700,000 .237
6 3,200,004 1,873,389 1.708 3,126,928 700,000 .223
7 3,200,004 1,631,466 1.961 3,312,804 700,000 .211
8 3,200,004 1,384,707 2.310 3,507,958 700,000 .199
9 3,200,004 1,133,111 2.824 3,712,745 700,000 ,188
10 3,202.991 880,342 3.638 3,924,787 700,000 .178
The current ratio is based upon end of first quarter current assets
and liabilities except for year 0 which represents the beginning of
year 1.
^Total assets for computation of the debt ratio are based on end
of fourth quarter assets. This varies from end of year by income
taxes, cash payments to members, and long term borrowing adjustments to
the cash position.
Total liabilities are end of year values.
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Table B.2, Current and Debt Ratios for the Model Association Under
Assumptions of Low Growth in Volume, a 10 Year Revolving
Fund, a Minimum Current Ratio of 1.25, and a Maximum Debt
Ratio of .4444
Current Current Current^ Total^ Total*^ Debt
Year Assets Liabilities Ratio Assets Liabilities
Ratio
0 600,000 200,000 3.000 2,500,000 900,000 .360
1 2,302,667 1,842,134 1.250 2,363,376 877,714 .371
2 3,350,004 2,680,004 1.250 2,677,264 877,714 .327
3 3,590,940 2,872,753 1.250 2,817,519 877,714 .311
4 3,720,004 2,823,414 1.317 2,985,604 877,714 .293
5 4,015,004 3,013,463 1.332 3,157,643 877,714 .277
6 4.090,004 2,848,484 1.435 3,357,639 877,714 .261
7 4,386,004 2,991,775 1.466 3,564,139 877,714 .246
8 4,460,004 2,796,776 1.594 3,798,926 877,714 .231
9 4,755,004 2,912,477 1.632 4,039,336 877,714 .217
10 4,845,472 2,705,240 1.791 4,307,240 877,714 .203
®The current ratio is based upon end of first quarter current assets
and liabilities except for year 0 which represents the beginning of
year 1.
^Total assets for computation of the debt ratio are based on end
of fourth quarter assets. This varies from end of year by income
taxes, cash payments to members, and long term borrowing adjustments to
the cash position.
^Total liabilities are end of year values.
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Table B.3. Current and Debt Ratios for the Model Association Under
Assumptions of High Growth in Volume, a 10 Year Revolving
Fund, a Minimum Current Ratio of 1.25, and a Maximum Debt
Ratio of .4444
Current Current
SL
Current Total^ Total*^ Debt
Year Assets Liabilities Ratio Assets Liabilities Ratio
0 600,000 200,000 3.000 2,500,000 900,000 .360
1 2,305,753 1,844,603 1.250 2,364,660 904,739 .382
2 3,013,046 2,410,438 1.250 2,684,179 904,739 .337
3 3,690,004 2,952,004 1.250 2,838,279 904.739 .318
4 4,000,004 3,186,619 1.255 2,996,579 904,739 .301
5 4,310,004 3,393,446 1.270 3,167,479 904,739 .285
6 4,400,004 3,244,261 1.356 3,369,442 904,739 .268
7 4,710,004 3,400,765 1.384 3,580,817 904,739 .252
8 4,800,004 3,216,680 1.492 3,823,492 904,739 .236
9 5,110,004 3,340,548 1.529 4,074.673 904,739 .222
10 5,450,253 3,465,727 1.570 4,338.596 904,739 .208
The current ratio is based upon end of first quarter current assets
and liabilities except for year 0 which represents the beginning of
year 1,
^Total assets for computation of the debt ratio are based on end
of fourth quarter assets. This varies from end of year by income
taxes, cash payments to members, and long term borrowing adjustments to
the cash position.
Total liabilities are end of year values.
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Table B.4. Current and Debt Ratios for the Model Association Under
Assumptions of No Growth in Volume, Decreasing the Length
of the Revolving Fund to Five Years, a Minimum Current
Ratio of 1.25, and a Maximum Debt Ratio of ,4444
Year
Current
Assets
Current
Liabilities
a
Current
Ratio
Total^
Assets
Total^
Liabilities
Debt
Ratio
0 600,000 200,000 3.000 2,500,000 900,000 .360
1 2,289,326 1,831,462 1.250 2,357,532 803,257 .340
2 2,980,349 2,384,280 1.250 2,517,154 803,257 .319
3 3,200,004 2,560,004 1.250 2,554,610 803,257 .314
4 3,200,004 2,512,767 1.273 2,571,051 803,257 .312
5 3,200,004 2,468,197 1.296 2,566,186 803,257 .313
6 3,200,004 2,426,628 1.318 2,538,510 803,257 .316
7 3,200,004 2,251,529 1.421 2,654,304 803,257 .302
8 3,200,004 2,082,926 1.536 2,767,408 803,257 .290
9 3,200,004 1,917,528 1.668 2,881,813 803,257 .278
10 3,202,991 1,756,927 1.821 2,997,200 803,257 .268
a.^The current ratio is based upon end of first quarter current assets
and liabilities except for year 0 which represents th« beginning of
year 1.
'^ Total assets for computation of the debt ratio are based on end
of fourth quarter assets. This varies from end of year by income
taxes, cash payments to members, and long term borrowing adjustments to
the cash position.
Total liabilities are end of year values.
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Table B.5. Current and Debt Ratios for the Model Association Under
Assumptions of Low Growth in Volume, Decreasing the Length
of the Revolving Fund to Five Years, a Minimum Current
Ratio of 1.25, and a Maximum Debt Ratio of .4444
Current Current Current
lb
Total Total^ Debt
Year Assets Liabilities Ratio Assets Liabilities Ratio
0 600,000 200,000 3.000 2,500,000 900,000 .360
1 2,302,667 1,842,134 1.250 2,363,376 949,714 .401
2 3,350,004 2,680,004 1.250 2,671,504 1,061,421 .397
3 3,645,004 2,916,004 1.250 2,815,831 1,061,421 .376
4 3,720,004 2,942,873 1.264 2,845,344 1,114,444 .391
5 3,880,517 3,104,415 1.250 2,897,694 1,114,444 .384
6 4,090,004 3,272,004 1.250 2,893,908 1,114,444 .385
7 4,386,004 3,492,422 1.255 3,019,542 1,114,444 .369
8 4,460,004 3,386,590 1.316 3,161,113 1,114,444 .352
9 4,755,004 3,595,180 1.322 3,304,145 1,114,444 .337
10 4.845,472 3,496,494 1.385 3,458,239 1,114,444 .322
^The current ratio is based upon end of first quarter current assets
and liabilities except for year 0 which represents the beginning of
year 1.
^Total assets for computation of the debt ratio are based on end
of fourth quarter assets. This varies from end of year by income
taxes, cash payments to members, and long term borrowing adjustments to
the cash position.
^Total liabilities are end of year values.
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Table B.6. Current and Debt Ratios for the Model Association Under
Assumptions of High Growth in Volume, Decreasing the Length
of the Revolving Fund to Five Years, a Minimum Current
Ratio of 1.25, and a Maximum Debt Ratio of .4444
Current Current Current Total^ Total^ Debt
Year Assets Liabilities Ratio Assets Liabilities Ratio
0 600,000 200,000 3.000 2,500,000 900,000 .360
1 2,305,753 1,844,603 1,250 2,364,660 1,050,960 .444
2 3,358,230 2,686,585 1.250 2,755,576 1,074,763 .390
3 3,690,004 2,952,004 1.250 2,824,875 1,191,203 .421
4 4,000,004 3,200,004 1.250 2,959,788 1,287,568 .435
5 4,198,896 3,359,118 1.250 3,052,941 1,287,568 .421
6 4,400,004 3,520,004 1.250 3,049,235 1,287,568 .422
7 4,710,004 3,757,242 1.253 3,175,927 1,287,568 .405
8 4,800,004 3,654,497 1.313 3,333,394 1,287,568 ,386
9 5,110,004 3,878,865 1.317 3,479,237 1,287,568 .370
10 5,450,253 4,110,648 1.325 3,631,402 1,287,568 .354
The current ratio is based upon end of first quarter current assets
and liabilities except for year 0 which represents the beginning of
year 1.
^Total assets for computation of the debt ratio are based on end
of fourth quarter assets. This varies from end of year by income
taxes, cash payments to members, and long term borrowing adjustments to
the cash position.
^Total liabilities are end of year values.
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Table B.7. Current and Debt Ratios for the Model Association Under
Assumptions of No Growth in Volume, Becoming Current in
Patronage Payments by Year 10» a Minimum Current Ratio of
1.25, and a Maximum Debt Ratio of .4444
Current Current
a
Current Total^ Total^ Debt
Year Assets Liabilities Ratio Assets
Liabilities Ratio
0 600,000 200,000 3.000 2,500,000 900,000
.360
1 2,289,326 1,831,462 1.250 2,357,532 803,257 .340
2 2,980,349 2,384,280 1.250 2,517,154 803,257 .319
3 3,200,004 2,560,004 1.250 2,554,610 803,257 .314
4 3,200,004 2,512,767 1.273 2,571,051 803,257 .312
5 3,200,004 2,468,197 1.296 2,566,186 803,257 .313
6 3,200,004 2,426,628 1.318 2,538,510 803,257 .316
7 3,200,004 2,409,520 1.328 2,488,609 803,257 .322
8 3,200,004 2,441,303 1.310 2,391,556 803,257 .335
9 3,200,004 2,510,585 1.274 2,259,811 853,289 .355
10 3,202,991 2,562,393 1.250 2,193,197 853,289 .389
^The current ratio is based upon end of first quarter current assets
and liabilities except for year 0 which represents the beginning of
year 1.
^Total assets for computation of the debt ratio are based on end
of fourth quarter assets. This varies from end of year by income
taxes, cash payments to members, and long term borrowing adjustments to
the cash position.
^Total liabilities are end of year values.
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Table B.8. Current and Debt Ratios for the Model Association Under
Assumptions of Low Growth In Volume, Becoming Current In
Patronage Payments by Year 10. a Minimum Current Ratio of
1.25, and a Maximum Debt Ratio of ,4444
Current Current Current
Year Assets Liabilities Ratio
Total Total Debt
Assets Liabilities Ratio
0 600,000 200,000 3.000
2,500,000 900,000 .360
1 2,302.712 1,842,134 1.250 2,363,376
949,714 .401
2 3,350,004 2,680,004 1.250 2,671.504
1,029,175 .385
3 3,495,034 2,796,028 1.250 2,782,315
1,029,175 .369
4 3,717,830 2,974,265 1.250 2,812,482
1,029.175 .365
5 3,480,997 2,784,799 1,250 2,808,245
1,029,175 .366
6 3.679,234 2,943,388 1.250 2,801,522
1,029,175 .367
7 3,270,687 2,616,550 1.250 2,741,176
1,029,175 .375
8 3,104,246 2,483,397 1.250 2.652.877
1,029,175 .387
9 2,281,384 1,825,108 1.250 2.624.214
1,166,317 .444
10 1,763,378 1,410,703 1.250 2,315,644 1,029,175
.444
^The current ratio is based upon end of first quarter current assets
and liabilities except for year 0 which represents the beginning of
year 1.
^Total assets for computation of the debt ratio are based on end
of fourth quarter assets. This varies from end of year by income
taxes, cash payments to members, and long term borrowing adjustments to
the cash position.
^Total liabilities are end of year values.
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Table B.9. Current and Debt Ratios for the Model Association Under
Assumptions of Low Growth in Volume, Decreasing the Length
of the Revolving Fund to Five Years, a Minimum Current Ratio
of 1.00, and a Maximum Debt Ratio of .4444
Current Current Current Total^ Total^ Debt
Year Assets Liabilities Ratio Assets Liabilities Ratio
0 600,000 200,000 3.000 2,500,000 900,000 .360
1 3,275,004 2,831,999 1.156 2,374,736 700,000 .294
2 3,350,004 2,925,234 1.145 2,434,710 700,000 .287
3 3,345,004 3,271.658 1.022 2,470,314 700,000 .283
4 3,720,004 3,294,668 1.129 2,505,284 700,000 .279
5 4,015,004 3,642,640 1.102 2,509,638 700,000 .278
6 4,090,004 3,667,575 1.115 2,510,932 700,000 .278
7 4,385,004 3,889,541 1.127 2,635,054 700,000 .265
8 4,460,004 3,780,909 1.179 2,780,336 700,000 .251
9 4,755,004 3,987,388 1.192 2,924,818 700,000 .239
10 4,845,472 3,886,803 1.246 3,082,042 700,000 .227
^The current ratio is based upon end of first quarter current assets
and liabilities except for year 0 which represents the beginning of
year 1.
^Total assets for computation of the debt ratio are based on end
of fourth quarter assets. This varies from end of year by income
taxes, cash pajonents to members, and long term borrowing adjustments to
the cash position.
'Total liabilities are end of year values.
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Table B.IO. Current and Debt Ratios for the Model Association Under
Assumptions of High Growth in Volume, Becoming Current in
Patronage Payments by Year 10, a Minimum Current Ratio of
1.00, and a Maximum Debt Ratio of 1.00
Year
Current
Assets
Current
Liabilities
a
Current
Ratio
Total^
Assets
Total^
Liabilities
Debt
Ratio
0 600,000 200,000 3.000 2,500,000 900,000
.360
1 3,290,004 2,846,597 1.155 2,377,390 700,000 ,294
2 3,600,004 3.280.504 1.097 2,420,041 700,000 .289
3 3,690,004 3,318,551 1.111 2,470.266 700,000 .283
4 4,000,004 3,680,546 1.086 2,494,166 700.000 .280
5 4.310,004 4,045,385 1.065 2,497,201 700,000 .280
6 4,400,004 4,086,303 1.076 2,501,814 700.000 .279
7 4,710,004 4,485,930 1.050 2,457,080 700.000 .285
8 4,800,004 4,604,699 1,042 2,535,343 855,042 .337
9 5.110,004 5,094.677 1,003 2,670,310 1,340,926 .502
10 5,435,472 5,435,473 1.000 2,561,411 1,614,901 ,630
^The current ratio is based upon end of first quarter current assets
and liabilities except for year 0 which represents thp beginning of
year 1.
^Total assets for computation of the debt ratio are based on end
of fourth quarter assets. This varies from end of year by income
taxes, cash payments to members, and long term borrowing adjustments to
the cash position.
^Total liabilities are end of year values.
